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FOREWORD  
 
The Framework Programmes for Research make a difference. There is compelling 
evidence to show that they have played a critically important role in developing the 
European knowledge base and in bridging the gap between Research and 
Innovation, while providing significant European Added Value. These are the 
positive and encouraging conclusions which the high level expert Panel chaired by 
Dr. Ormala, Vice President, Nokia, drew from the strategic Five-Year Assessment 
1999-2003 of the Community Research Programmes. 
 
In line with the Commission’s priorities and the renewed Lisbon Strategy, the 
experts also rightly emphasised that there is a strong need for a strengthened 
Framework Programme as a response to the four major challenges identified by 
the experts: attract and reward the best talent; create a high-potential 
environment for business and industrial RTD; mobilise resources for innovation and 
sustainable growth; build trust in science and technology.  
 
The experts also put forward a set of recommendations for current and future 
Framework Programmes to help face these challenges. They suggest that the 
Framework Programmes should provide a clear vision and well-articulated aims, 
stimulate competitiveness and support an appropriate environment for industrial 
research, encourage further scientific excellence and human resources as well as 
simplification of its participating rules. 
 
The European Commission welcomes the expert report, its analysis, conclusions 
and recommendations which were presented at a very appropriate time at mid-
term of the current 6
th Research Framework Programme and in the early stages of 
the formulation of the future research policy. The Commission broadly agrees with 
the full set of recommendations and has taken due account of them in its 
Proposals of 6 April 2005 for the 7
th Framework Programme.  
 
I should like to take this opportunity to thank Dr. Ormala and all the distinguished 
members of the Panel for the efforts they have put into this work, for their 
thoughtful and stimulating report and not least for the very fruitful exchanges we 
had on these issues. 
 
 
Janez Potocnik 
European Commissioner for Science and Research 
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TO THE EXTERNAL FIVE-YEAR ASSESSMENT
1 
 
 
In the second half of 2004, a strategic Panel of thirteen high level experts
2 
carried out the Five-Year Assessment covering Community research 
activities 1999-2003 and as foreseen in the Decisions concerning the 6
th 
Framework Programme
3. In response, the Panel provided a clear and 
authoritative overview and assessment, at a horizontal level, of Community 
research activities, through a thorough evidence-based analysis of the 
implementation and achievements of past and current activities. In 
accordance with the Decisions on the 6
th  Framework Programme, the 
Commission hereby communicates the conclusions of this assessment 
accompanied by its observations to the Parliament, the Council, the 
European Economic and Social Committee and the Committee of the 
Regions.  
 
The Five-Year Assessment report and its analysis, conclusions and 
recommendations, are warmly welcomed by the Commission.  
 
First, the Commission agrees with the Panel on the four main challenges 
identified: attract and reward the best talent; create a high-potential 
environment for business and industrial RTD; mobilise resources for 
innovation and sustainable growth; build trust in science and technology.  
 
Second, it notes the positive assessment of the implementation, results and 
added value of the Framework Programmes, notably in terms of 
contribution to the European knowledge base, networking among 
researchers and structuring of the research system in Europe.  
 
Finally, it broadly agrees with the recommendations put forward in order to 
improve the relevance and quality of research initiatives and programmes at 
present and in the future. The Commission’s proposals for the 7
th 
Framework Programme, adopted on 6 April 2005, take full account of these 
recommendations. They also will be kept in mind in the preparation of the 
                                                 
1   COM (2005)387 final of 24.08.2005. Communication from the Commission to the Council, the European 
Parliament, the European Economic and Social  Committee and the Committee of Regions Responding to the 
Five-Year Assessment of Community research activities (1999-2003) carried out by high level independent 
experts 
2   See list of experts page 33 
3   Decision 1513/2002/EC of the European Parliament and of the Council, OJ L 232 of 29.08.2002, and Council   
Decision 2002/668/Euratom, OJ L 232 of 29.08.2002. 
7
34dj28_BW_EN  13-12-2005  14:11  Page 7entire legal framework for Community research, notably the specific 
programmes and the rules for participation and dissemination of results. 
 
The evaluation report has been disseminated widely, including through 
Europa
4 and presented to and welcomed by the main stakeholders, notably 
the relevant committee and Working party of the European Parliament and 
Council, CREST and programme committees.  
 
The Commission warmly thanks the Five-Year Assessment Panel for its 
creative ideas and valuable work which have already provided and will 
certainly continue to provide an important input to the Community research.  
 
A more detailed analysis and comments for each specific recommendation 
are provided in a Commission staff Working Paper
5. 
                                                 
4  http://europa.eu.int/comm/research/reports/2004/pdf/fya_en.pdf 
5  SEC(2005) 1054 
8
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6 
 
 
In the second half of 2004, a Panel of 13 high level experts chaired by Dr. 
Ormala, Vice-President Technology Policy, Nokia, carried out the Five Year 
Assessment of Community research activities 1999-2003, foreseen by the 
Decisions of the Sixth Framework Programme. The Five-Year Assessment 
report submitted by the Panel to the Commission includes observations on 
the socio-economic landscape and European Union research challenges, 
conclusions on the implementation and achievements of Community 
research activities and a set of recommendations on the past, present and 
future Framework Programmes as well as on Community research policy. 
 
The Communication from the Commission (COM (2005) 387 final) sets out 
the broad response from the Commission to the Five-Year Assessment. The 
present Commission Staff Working Paper presents in more detail the 
observations from the Commission services on each of the specific 
recommendations proposed by the Panel. Also it relates the individual 
recommendation to the proposals for the 7
th Framework Programme 
proposed by the Commission on 6 April 2005 (COM (2005) 119). 
 
1.  Context and analysis – The need for a strengthened 
Framework Programme as a response to major challenges 
 
The Five-Year Assessment 1999-2003 of the Community research 
programmes was carried out at a time of momentous changes in the 
European economy and society and in the European Union itself, with the 
appointment of a new Commission, the start of a new legislature for the 
European Parliament, the enlargement of the Union by ten new Member 
States, the new Constitution put forward including renewed emphasis on 
research and the review of the Lisbon strategy. 
 
In this evolving context, Community research is in the foreground of the 
political agenda of the Commission. When defining strategic objectives for 
the next five years
7, the Commission has drawn strong links between on the 
                                                 
6   SEC(2005) 1054 of 24.08.2005 Commission staff working paper. Annex to the Communication from the 
Commission to the Council, the European Parliament, the European Economic and Social  Committee and the 
Committee of Regions Responding to the Five-Year Assessment of Community research activities (1999-2003) 
carried out by high level independent experts 
7  COM (2005)12 final of 26.1.2005. 
11
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importance of investment in research, the role of innovation and the need 
to reinforce attractiveness for researchers and scientists. 
 
In its proposal for the Financial perspectives 2007-2013, the Commission 
underlined that ‘the imperative need for a quantum leap in European 
research effort justifies a significant boost to the resources devoted to 
research from the European Union budget’ and proposed, consistent with 
the 3 % Barcelona target of which one third is to come from public funding, 
a doubling of the European Union research budget
8. 
 
Reviews of the Lisbon objectives, the report from the High Level Group 
chaired by Wim Kok and the mid-term analysis of the Commission, both 
confirm that reinforced action is needed. Research is considered as a major 
driver for competitiveness and growth. In a recent Communication
9, the 
Commission expressed its will to give a new impetus to the Lisbon strategy 
calling notably for a reinforced role of knowledge, for more numerous well-
trained and motivated researchers and for sound macroeconomic conditions 
and policies.  
 
The mandatory ex ante impact assessment
10 underpinning the 7
th 
Framework Programmes proposals also identified economic, social and 
environmental challenges which confront the European Union, as well as 
weaknesses of the European research systems. 
 
Similar concerns were raised in the Resolution of the European Parliament 
prepared by Ms Locatelli
11, in the Council conclusions
12 as well as in the 
opinions of the Economic and Social Committee
13 and the Committee of the 
Regions
14 concerning the Commission’s communication on the future of 
research
15. 
 
 
 
 
 
                                                 
8   COM (2004) 101 of 26.02.2004 and COM (2004) 487 of 14.07.2004. 
9   ‘Working together for growth and jobs. A new start for the Lisbon Strategy’ COM   (2005) 24 of 2.2.2005. 
10  SEC (2005) 430 of 6.4.2005. 
11  A6-0046/2005 of 28.2.2005. 
12  12487/04 (PRES 269) of 24.9.2004 and 15259/04 of 22.12.2004. 
13  INT/246 of 15.12.2004. 
14  OJ C 71 of 22.3.2005 pp. 22-25. 
15  COM (2004)353 of 16.6.2004. 
12
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identified four main challenges: 
–  attract and reward the best talent 
–  create a high-potential environment for business and industrial RTD 
–  mobilise resources for innovation and sustainable growth 
–  build trust in science and technology. 
The Panel also supports the doubling of the Community research budget, 
underlining that this increase should be accompanied by increases in the 
RTD budgets of the Member States. 
 
2.  Conclusions – The Framework Programmes make a difference 
 
The Panel concludes from its in-depth evaluation of the solid evidence base 
that the Framework Programmes have played an important role in 
developing the European knowledge base over the period of review 
(1999-2003) while being more modest in terms of direct contribution to 
innovations with the potential to deliver dominance at global markets. 
 
It underlines that the Framework Programmes have corrected some of the 
deficiencies in the European research landscape and have contributed 
significantly to bridging the gap between RTD and innovation. While 
pointing out the strong interest from industry, universities and other 
research institutes, it also emphasises that the Framework Programmes 
have played an important part in the generation and diffusion of new 
knowledge and the formation and reinforcement of inter-organisational 
networks, both amongst European players and including players in 
Associated States. 
 
Finally, it emphasises the significant additionality and European Added 
Value of the Framework Programmes. 
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34dj28_BW_EN  13-12-2005  14:11  Page 133.  Recommendations and observations 
 
The main messages addressed by the Panel through its recommendations, 
which are based on the assessment of the previous Framework Programmes 
and on various contextual analyses, may be grouped according to four main 
issues: 
 
–  A  clear ‘vision’ and well-articulated aims of European Union 
research policy are essential (cf. recommendations 1, 4, 8, I, II) 
–  European Union research policy and Framework Programmes should 
stimulate competitiveness and support an appropriate environment 
for business and industrial RTD (cf. recommendations 3, 9, IV) 
–  Scientific excellence and human resources are at the heart of 
efficient research activities and should be further encouraged (cf. 
recommendations 2, 7, III). 
–  Whilst the Framework Programme plays an essential role in the European 
research landscape, any action to simplify access and participation 
to the Framework Programme would enhance its impact (cf. 
recommendations 5, 6, 10). 
 
As stated in the Communication responding to the Five-Year Assessment
16, 
the Commission ‘broadly agrees with the recommendations put forward in 
order to improve the relevance and quality of research initiatives and 
programmes at present and in the future’. The recommendations and 
observations constituted a useful input to the preparation of the proposals 
for the new Framework Programmes which take full account of them. The 
table hereafter provides detailed comments from the Commission services 
on each recommendation. 
 
 
                                                 
16  COM (2005) 387 final of 24.8.2005 
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e
s
e
 
q
u
a
l
i
t
i
e
s
 
w
i
l
l
 
h
e
l
p
 
t
o
 
c
r
e
a
t
e
 
a
 
b
e
t
t
e
r
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
a
m
o
n
g
 
s
t
a
k
e
h
o
l
d
e
r
s
 
o
n
 
t
h
e
 
a
i
m
s
 
a
n
d
 
m
e
a
n
s
 
f
o
r
 
a
c
h
i
e
v
i
n
g
 
E
u
r
o
p
e
a
n
 
R
T
D
.
 
O
n
 
t
h
e
 
s
e
p
a
r
a
t
e
 
q
u
e
s
t
i
o
n
 
r
a
i
s
e
d
 
b
y
 
t
h
e
 
F
i
v
e
-
Y
e
a
r
 
A
s
s
e
s
s
m
e
n
t
 
P
a
n
e
l
 
o
f
 
r
e
d
u
c
i
n
g
 
s
p
e
c
i
f
i
c
i
t
y
 
a
t
 
i
n
d
i
v
i
d
u
a
l
 
p
r
o
g
r
a
m
m
e
 
l
e
v
e
l
,
 
t
h
e
 
C
o
m
m
i
s
s
i
o
n
 
s
e
r
v
i
c
e
s
’
 
v
i
e
w
 
i
s
 
t
h
a
t
 
w
h
i
l
e
 
t
h
e
r
e
 
m
a
y
 
b
e
 
v
a
r
i
a
t
i
o
n
s
 
b
e
t
w
e
e
n
 
d
i
f
f
e
r
e
n
t
 
t
h
e
m
a
t
i
c
 
a
r
e
a
s
 
o
f
 
a
c
t
i
v
i
t
y
,
 
t
h
e
 
f
o
c
u
s
 
o
f
 
i
n
d
i
v
i
d
u
a
l
 
p
r
o
g
r
a
m
m
e
s
 
i
s
 
g
e
n
e
r
a
l
l
y
 
s
e
t
 
a
t
 
a
 
s
u
f
f
i
c
i
e
n
t
l
y
 
b
r
o
a
d
 
l
e
v
e
l
 
t
o
 
e
n
s
u
r
e
 
c
o
m
p
e
t
i
t
i
o
n
 
o
f
 
i
d
e
a
s
 
a
n
d
 
b
e
t
w
e
e
n
 
d
i
f
f
e
r
e
n
t
 
p
r
o
p
o
s
e
r
s
.
 
T
h
e
 
c
l
e
a
r
 
s
t
r
u
c
t
u
r
e
 
a
n
d
 
o
v
e
r
a
l
l
 
o
b
j
e
c
t
i
v
e
s
 
o
f
 
t
h
e
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
p
r
o
p
o
s
a
l
s
,
 
a
s
 
d
e
s
c
r
i
b
e
d
 
a
b
o
v
e
,
 
w
i
l
l
 
h
e
l
p
 
o
v
e
r
a
l
l
 
t
o
 
c
r
e
a
t
e
 
a
 
m
o
r
e
 
e
f
f
e
c
t
i
v
e
 
b
a
l
a
n
c
e
 
b
e
t
w
e
e
n
 
t
h
e
 
h
i
g
h
-
l
e
v
e
l
 
a
n
d
 
i
n
d
i
v
i
d
u
a
l
 
p
r
o
g
r
a
m
m
e
 
l
e
v
e
l
 
o
b
j
e
c
t
i
v
e
s
.
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I
O
N
S
 
F
R
O
M
 
T
H
E
 
C
O
M
M
I
S
S
I
O
N
 
S
E
R
V
I
C
E
S
 
 
 
2
 
 
T
h
e
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
s
h
o
u
l
d
 
p
r
i
m
a
r
i
l
y
 
p
r
o
m
o
t
e
 
E
u
r
o
p
e
a
n
 
l
e
a
d
e
r
s
h
i
p
 
a
t
 
a
 
g
l
o
b
a
l
 
l
e
v
e
l
 
i
n
 
s
c
i
e
n
c
e
 
a
n
d
 
t
e
c
h
n
o
l
o
g
y
.
 
T
h
i
s
 
r
e
q
u
i
r
e
s
 
e
x
c
e
l
l
e
n
c
e
 
i
n
 
r
e
s
e
a
r
c
h
,
 
l
o
n
g
e
r
-
t
e
r
m
 
r
e
s
e
a
r
c
h
 
a
g
e
n
d
a
s
,
 
a
n
d
 
m
o
r
e
 
e
m
p
h
a
s
i
s
 
o
n
 
r
a
d
i
c
a
l
 
i
n
n
o
v
a
t
i
o
n
 
a
n
d
 
r
i
s
k
-
t
a
k
i
n
g
 
r
e
s
e
a
r
c
h
 
i
n
 
t
h
e
 
p
r
o
j
e
c
t
s
 
s
u
p
p
o
r
t
e
d
 
b
y
 
t
h
e
 
P
r
o
g
r
a
m
m
e
.
 
T
h
i
s
 
r
e
c
o
m
m
e
n
d
a
t
i
o
n
 
c
o
n
f
i
r
m
s
 
t
h
e
 
C
o
m
m
i
s
s
i
o
n
’
s
 
r
e
c
e
n
t
 
a
n
a
l
y
s
e
s
.
 
I
n
 
t
h
a
t
 
c
o
n
t
e
x
t
,
 
i
t
 
h
a
s
 
s
o
u
g
h
t
 
t
o
 
p
l
a
c
e
 
r
e
s
e
a
r
c
h
 
e
x
c
e
l
l
e
n
c
e
,
 
l
o
n
g
-
t
e
r
m
 
r
e
s
e
a
r
c
h
 
a
n
d
 
r
i
s
k
-
t
a
k
i
n
g
 
a
t
 
t
h
e
 
h
e
a
r
t
 
o
f
 
i
t
s
 
p
r
o
p
o
s
a
l
s
 
f
o
r
 
t
h
e
 
7
t
h
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
.
 
T
h
e
 
p
r
o
m
o
t
i
o
n
 
o
f
 
r
e
s
e
a
r
c
h
 
e
x
c
e
l
l
e
n
c
e
 
h
a
s
 
b
e
e
n
 
t
h
e
 
s
i
n
e
 
q
u
a
 
n
o
n
 
f
o
r
 
f
u
n
d
i
n
g
 
u
n
d
e
r
 
a
l
l
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
s
.
 
H
o
w
e
v
e
r
 
t
h
e
 
p
r
o
p
o
s
a
l
s
 
f
o
r
 
t
h
e
 
7
t
h
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
c
o
n
t
a
i
n
 
i
n
n
o
v
a
t
i
v
e
 
i
d
e
a
s
 
t
o
 
e
x
t
e
n
d
 
t
h
i
s
 
p
h
i
l
o
s
o
p
h
y
 
m
u
c
h
 
f
u
r
t
h
e
r
.
 
M
o
s
t
 
n
o
t
a
b
l
y
,
 
t
h
e
 
p
r
o
p
o
s
a
l
 
i
n
i
t
i
a
t
e
d
 
w
i
t
h
 
t
h
e
 
r
e
f
l
e
c
t
i
o
n
s
 
o
n
 
b
a
s
i
c
 
r
e
s
e
a
r
c
h
1
8
,
 
t
o
 
c
r
e
a
t
e
 
a
 
E
u
r
o
p
e
a
n
 
R
e
s
e
a
r
c
h
 
C
o
u
n
c
i
l
 
w
i
t
h
 
a
 
s
u
b
s
t
a
n
t
i
a
l
 
b
u
d
g
e
t
 
o
f
f
e
r
s
 
p
o
t
e
n
t
i
a
l
l
y
 
a
n
 
e
n
o
r
m
o
u
s
 
b
o
o
s
t
 
t
o
 
t
h
e
 
d
e
v
e
l
o
p
m
e
n
t
 
o
f
 
E
u
r
o
p
e
’
s
 
s
c
i
e
n
c
e
 
a
n
d
 
t
e
c
h
n
o
l
o
g
y
 
k
n
o
w
l
e
d
g
e
 
b
a
s
e
 
t
h
r
o
u
g
h
 
t
h
e
 
c
r
e
a
t
i
o
n
 
o
f
 
i
d
e
a
s
.
 
F
o
r
 
t
h
e
 
f
i
r
s
t
 
t
i
m
e
 
i
n
d
i
v
i
d
u
a
l
 
t
e
a
m
s
 
w
o
u
l
d
 
b
e
 
s
u
p
p
o
r
t
e
d
 
f
o
r
 
i
n
v
e
s
t
i
g
a
t
o
r
-
d
r
i
v
e
n
 
r
e
s
e
a
r
c
h
 
p
r
o
j
e
c
t
s
 
s
e
l
e
c
t
e
d
 
o
n
 
t
h
e
 
s
o
l
e
 
c
r
i
t
e
r
i
o
n
 
o
f
 
e
x
c
e
l
l
e
n
c
e
.
 
T
h
i
s
 
w
i
l
l
 
d
r
a
m
a
t
i
c
a
l
l
y
 
r
e
i
n
f
o
r
c
e
 
E
u
r
o
p
e
a
n
 
c
l
a
i
m
s
 
t
o
 
r
e
s
e
a
r
c
h
 
l
e
a
d
e
r
s
h
i
p
,
 
e
n
c
o
u
r
a
g
i
n
g
 
t
h
e
 
m
o
s
t
 
p
r
o
m
i
s
i
n
g
 
a
n
d
 
p
r
o
d
u
c
t
i
v
e
 
r
e
s
e
a
r
c
h
,
 
w
h
i
l
e
 
c
o
v
e
r
i
n
g
 
a
l
l
 
r
e
s
e
a
r
c
h
 
d
o
m
a
i
n
s
 
p
r
o
p
o
s
e
d
 
b
y
 
t
o
p
-
l
e
v
e
l
 
r
e
s
e
a
r
c
h
e
r
s
 
i
n
 
t
h
e
 
f
i
e
l
d
s
,
 
i
n
d
e
p
e
n
d
e
n
t
l
y
 
o
f
 
t
h
e
 
t
h
e
m
a
t
i
c
 
o
r
i
e
n
t
a
t
i
o
n
s
 
o
f
 
t
h
e
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
.
 
I
n
 
a
d
d
i
t
i
o
n
,
 
r
i
s
k
-
t
a
k
i
n
g
 
r
e
s
e
a
r
c
h
 
w
i
l
l
 
b
e
 
f
u
r
t
h
e
r
 
e
n
c
o
u
r
a
g
e
d
.
 
T
h
e
 
p
o
s
i
t
i
v
e
 
e
x
p
e
r
i
e
n
c
e
 
o
f
 
N
E
S
T
 
a
c
t
i
v
i
t
i
e
s
 
(
N
e
w
 
a
n
d
 
E
m
e
r
g
i
n
g
 
S
c
i
e
n
c
e
 
a
n
d
 
T
e
c
h
n
o
l
o
g
y
)
,
 
w
h
i
c
h
 
s
u
p
p
o
r
t
s
 
u
n
c
o
n
v
e
n
t
i
o
n
a
l
 
a
n
d
 
v
i
s
i
o
n
a
r
y
 
r
e
s
e
a
r
c
h
 
u
n
d
e
r
 
t
h
e
 
6
t
h
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
,
 
w
i
l
l
 
b
e
 
p
u
r
s
u
e
d
 
u
n
d
e
r
 
t
h
e
 
7
t
h
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
a
n
d
 
b
e
 
i
m
p
l
e
m
e
n
t
e
d
 
i
n
 
a
l
l
 
t
h
e
m
e
s
 
a
n
d
 
t
h
u
s
 
h
a
v
e
 
a
 
s
i
g
n
i
f
i
c
a
n
t
l
y
 
r
e
i
n
f
o
r
c
e
d
 
r
o
l
e
.
 
T
h
e
 
p
o
s
s
i
b
i
l
i
t
y
 
o
f
 
c
o
m
p
l
e
m
e
n
t
i
n
g
 
d
i
r
e
c
t
 
f
i
n
a
n
c
i
a
l
 
s
u
p
p
o
r
t
 
i
n
 
o
r
d
e
r
 
t
o
 
h
e
l
p
 
a
c
c
e
s
s
 
t
h
e
 
E
u
r
o
p
e
a
n
 
I
n
v
e
s
t
m
e
n
t
 
B
a
n
k
 
c
o
n
s
t
i
t
u
t
e
s
,
 
a
s
 
w
e
l
l
,
 
a
n
 
e
n
c
o
u
r
a
g
e
m
e
n
t
 
t
o
 
r
i
s
k
-
t
a
k
i
n
g
 
i
n
 
r
e
s
e
a
r
c
h
.
 
F
u
r
t
h
e
r
 
t
o
 
t
h
a
t
,
 
i
n
 
t
h
e
 
c
o
n
t
e
x
t
 
o
f
 
i
t
s
 
p
r
o
p
o
s
a
l
s
 
f
o
r
 
t
h
e
 
m
i
d
-
t
e
r
m
 
r
e
v
i
e
w
 
o
f
 
t
h
e
 
L
i
s
b
o
n
 
s
t
r
a
t
e
g
y
,
 
t
h
e
 
C
o
m
m
i
s
s
i
o
n
 
h
a
s
 
a
n
n
o
u
n
c
e
d
 
m
e
a
s
u
r
e
s
 
w
h
i
c
h
 
w
o
u
l
d
 
h
e
l
p
 
l
e
a
d
e
r
s
h
i
p
 
a
n
d
 
r
i
s
k
-
t
a
k
i
n
g
 
a
t
 
E
u
r
o
p
e
a
n
 
l
e
v
e
l
:
 
f
i
s
c
a
l
 
i
n
c
e
n
t
i
v
e
s
 
f
o
r
 
r
e
s
e
a
r
c
h
 
a
n
d
 
i
n
n
o
v
a
t
i
o
n
,
 
c
h
a
n
g
e
s
 
i
n
 
t
h
e
 
i
n
t
e
l
l
e
c
t
u
a
l
 
p
r
o
p
e
r
t
y
 
r
i
g
h
t
s
 
r
e
g
i
m
e
s
,
 
f
a
c
i
l
i
t
a
t
i
o
n
 
o
f
 
r
i
s
k
 
c
a
p
i
t
a
l
 
o
p
e
r
a
t
i
o
n
s
 
i
n
 
t
h
e
 
E
u
r
o
p
e
a
n
 
U
n
i
o
n
 
a
n
d
 
l
i
n
k
s
 
b
e
t
w
e
e
n
 
u
n
i
v
e
r
s
i
t
i
e
s
 
a
n
d
 
i
n
d
u
s
t
r
y
.
 
T
h
e
s
e
 
a
c
t
i
v
i
t
i
e
s
 
a
r
e
 
c
o
m
p
l
e
m
e
n
t
a
r
y
 
t
o
 
t
h
o
s
e
 
i
n
c
l
u
d
e
d
 
i
n
 
t
h
e
 
C
o
m
m
i
s
s
i
o
n
’
s
 
p
r
o
p
o
s
a
l
 
f
o
r
 
a
 
C
o
m
p
e
t
i
t
i
v
e
n
e
s
s
 
a
n
d
 
I
n
n
o
v
a
t
i
o
n
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
(
2
0
0
7
-
2
0
1
3
)
1
9
 
w
h
i
c
h
 
w
i
l
l
 
s
u
p
p
o
r
t
 
h
o
r
i
z
o
n
t
a
l
 
a
c
t
i
v
i
t
i
e
s
 
t
o
 
i
m
p
r
o
v
e
,
 
e
n
c
o
u
r
a
g
e
 
a
n
d
 
p
r
o
m
o
t
e
 
i
n
n
o
v
a
t
i
o
n
 
i
n
 
e
n
t
e
r
p
r
i
s
e
s
.
 
D
e
b
a
t
e
s
 
o
n
 
l
o
n
g
e
r
-
t
e
r
m
 
r
e
s
e
a
r
c
h
 
a
g
e
n
d
a
s
 
h
a
v
e
 
b
e
e
n
 
r
a
i
s
e
d
 
s
e
v
e
r
a
l
 
t
i
m
e
s
 
d
u
r
i
n
g
 
t
h
e
 
p
r
e
v
i
o
u
s
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
s
.
 
I
n
 
r
e
s
p
o
n
s
e
 
t
o
 
t
h
e
s
e
 
c
o
n
c
e
r
n
s
,
 
t
o
g
e
t
h
e
r
 
w
i
t
h
 
t
h
e
 
i
n
n
o
v
a
t
i
o
n
s
 
s
e
t
 
o
u
t
 
a
b
o
v
e
,
 
a
 
s
u
b
s
t
a
n
t
i
a
l
 
i
n
c
r
e
a
s
e
 
i
n
 
t
h
e
 
d
u
r
a
t
i
o
n
 
o
f
 
t
h
e
 
n
e
x
t
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
i
s
 
p
r
o
p
o
s
e
d
,
 
c
o
v
e
r
i
n
g
 
s
e
v
e
n
 
y
e
a
r
s
 
f
r
o
m
 
2
0
0
7
 
t
o
 
2
0
1
3
.
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C
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R
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F
R
O
M
 
T
H
E
 
C
O
M
M
I
S
S
I
O
N
 
S
E
R
V
I
C
E
S
 
 
3
 
 
T
h
e
 
i
n
d
u
s
t
r
i
a
l
 
o
r
i
e
n
t
a
t
i
o
n
 
a
n
d
 
p
a
r
t
i
c
i
p
a
t
i
o
n
 
i
n
 
t
h
e
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
m
u
s
t
 
b
e
 
e
n
h
a
n
c
e
d
.
 
T
h
i
s
 
r
e
q
u
i
r
e
s
 
r
e
s
t
o
r
i
n
g
 
i
n
d
u
s
t
r
i
a
l
 
r
e
l
e
v
a
n
c
e
 
a
n
d
 
l
e
a
d
e
r
s
h
i
p
 
i
n
 
p
r
o
g
r
a
m
m
e
s
 
a
i
m
e
d
 
a
t
 
i
n
n
o
v
a
t
i
o
n
 
a
n
d
 
c
o
m
p
e
t
i
t
i
v
e
n
e
s
s
.
 
I
n
 
p
a
r
t
i
c
u
l
a
r
,
 
h
i
g
h
-
t
e
c
h
 
S
M
E
s
 
s
h
o
u
l
d
 
b
e
 
a
b
l
e
 
t
o
 
f
i
n
d
 
d
i
r
e
c
t
 
p
a
r
t
i
c
i
p
a
t
i
o
n
 
m
o
r
e
 
a
t
t
r
a
c
t
i
v
e
.
 
 
I
n
 
l
i
n
e
 
w
i
t
h
 
t
h
e
 
r
e
v
i
e
w
e
d
 
a
n
d
 
r
e
f
o
c
u
s
e
d
 
L
i
s
b
o
n
 
S
t
r
a
t
e
g
y
 
w
h
i
c
h
 
i
d
e
n
t
i
f
i
e
s
 
r
e
s
e
a
r
c
h
 
a
s
 
o
n
e
 
o
f
 
t
h
e
 
m
a
i
n
 
d
r
i
v
e
r
s
 
o
f
 
c
o
m
p
e
t
i
t
i
v
e
n
e
s
s
 
a
n
d
 
g
r
o
w
t
h
,
 
t
h
e
 
C
o
m
m
i
s
s
i
o
n
’
s
 
p
r
o
p
o
s
a
l
s
 
f
o
r
 
t
h
e
 
7
t
h
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
r
e
f
l
e
c
t
 
e
x
t
e
n
s
i
v
e
l
y
 
t
h
a
t
 
t
h
e
 
i
s
s
u
e
s
 
o
f
 
i
n
c
r
e
a
s
e
d
 
i
n
d
u
s
t
r
i
a
l
 
o
r
i
e
n
t
a
t
i
o
n
 
a
n
d
 
p
a
r
t
i
c
i
p
a
t
i
o
n
 
a
r
e
 
c
r
i
t
i
c
a
l
l
y
 
i
m
p
o
r
t
a
n
t
.
 
O
n
 
t
h
e
 
b
a
s
i
s
 
o
f
 
c
u
r
r
e
n
t
 
s
t
a
t
i
s
t
i
c
s
,
 
a
n
d
 
i
n
d
e
e
d
 
a
s
 
w
a
s
 
p
o
i
n
t
e
d
 
o
u
t
 
b
y
 
t
h
e
 
F
i
v
e
 
Y
e
a
r
 
A
s
s
e
s
s
m
e
n
t
 
P
a
n
e
l
,
 
t
h
e
 
p
a
r
t
i
c
i
p
a
t
i
o
n
 
o
f
 
i
n
d
u
s
t
r
y
 
i
n
 
t
h
e
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
s
 
h
a
s
 
b
e
e
n
 
b
r
o
a
d
l
y
 
s
t
a
b
l
e
 
o
v
e
r
 
r
e
c
e
n
t
 
y
e
a
r
s
.
 
H
o
w
e
v
e
r
,
 
a
 
n
e
w
 
i
m
p
e
t
u
s
 
i
s
 
r
e
q
u
i
r
e
d
 
i
f
 
t
h
e
 
c
u
r
r
e
n
t
 
p
o
s
i
t
i
o
n
 
i
s
 
t
o
 
b
e
 
s
t
r
e
n
g
t
h
e
n
e
d
.
 
E
u
r
o
p
e
a
n
 
T
e
c
h
n
o
l
o
g
y
 
P
l
a
t
f
o
r
m
s
 
h
a
v
e
 
a
l
r
e
a
d
y
 
d
e
m
o
n
s
t
r
a
t
e
d
 
t
h
e
 
w
i
l
l
i
n
g
n
e
s
s
 
o
f
 
i
n
d
u
s
t
r
y
 
t
o
 
e
n
t
e
r
 
i
n
t
o
 
a
 
s
t
r
a
t
e
g
i
c
 
a
n
d
 
c
o
n
c
e
r
t
e
d
 
p
r
o
c
e
s
s
,
 
b
r
i
n
g
i
n
g
 
t
o
g
e
t
h
e
r
 
a
l
l
 
t
h
e
 
r
e
l
e
v
a
n
t
 
a
c
t
o
r
s
.
 
T
h
e
 
p
r
o
p
o
s
a
l
s
 
f
o
r
 
t
h
e
 
7
t
h
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
d
e
m
o
n
s
t
r
a
t
e
 
a
 
c
o
m
m
i
t
m
e
n
t
 
t
o
 
d
e
e
p
e
n
 
a
n
d
 
w
i
d
e
n
 
t
h
e
 
s
c
o
p
e
 
o
f
 
i
n
d
u
s
t
r
i
a
l
 
p
a
r
t
i
c
i
p
a
t
i
o
n
 
b
a
s
e
d
 
o
n
 
s
t
r
e
n
g
t
h
e
n
e
d
 
c
o
o
p
e
r
a
t
i
o
n
 
b
e
t
w
e
e
n
 
t
h
e
 
p
u
b
l
i
c
 
a
n
d
 
p
r
i
v
a
t
e
 
s
e
c
t
o
r
s
.
 
I
l
l
u
s
t
r
a
t
i
v
e
 
o
f
 
t
h
i
s
 
a
p
p
r
o
a
c
h
 
a
r
e
 
t
h
e
 
‘
J
o
i
n
t
 
T
e
c
h
n
o
l
o
g
y
 
I
n
i
t
i
a
t
i
v
e
s
’
.
 
B
u
i
l
t
 
o
n
 
t
h
e
 
e
x
p
e
r
i
e
n
c
e
 
g
a
i
n
e
d
 
w
i
t
h
 
t
h
e
 
E
u
r
o
p
e
a
n
 
T
e
c
h
n
o
l
o
g
y
 
P
l
a
t
f
o
r
m
s
;
 
t
h
e
y
 
w
i
l
l
 
s
u
p
p
o
r
t
 
l
o
n
g
-
t
e
r
m
 
r
e
s
e
a
r
c
h
 
a
c
t
i
v
i
t
i
e
s
 
t
h
r
o
u
g
h
 
a
 
c
o
m
b
i
n
a
t
i
o
n
 
o
f
 
p
r
i
v
a
t
e
 
s
e
c
t
o
r
 
i
n
v
e
s
t
m
e
n
t
 
w
i
t
h
 
n
a
t
i
o
n
a
l
 
a
n
d
 
E
u
r
o
p
e
a
n
 
p
u
b
l
i
c
 
f
u
n
d
i
n
g
.
 
A
t
 
t
h
i
s
 
s
t
a
g
e
,
 
J
o
i
n
t
 
T
e
c
h
n
o
l
o
g
y
 
I
n
i
t
i
a
t
i
v
e
s
,
 
w
h
i
c
h
 
m
a
y
 
t
a
k
e
 
t
h
e
 
f
o
r
m
 
o
f
 
j
o
i
n
t
 
u
n
d
e
r
t
a
k
i
n
g
s
,
 
a
r
e
 
e
n
v
i
s
a
g
e
d
 
i
n
 
t
h
e
 
f
i
e
l
d
s
 
o
f
 
i
n
n
o
v
a
t
i
v
e
 
m
e
d
i
c
i
n
e
,
 
n
a
n
o
e
l
e
c
t
r
o
n
i
c
s
,
 
e
m
b
e
d
d
e
d
 
s
y
s
t
e
m
s
,
 
a
e
r
o
n
a
u
t
i
c
s
 
a
n
d
 
a
i
r
 
t
r
a
f
f
i
c
 
m
a
n
a
g
e
m
e
n
t
,
 
h
y
d
r
o
g
e
n
 
a
n
d
 
f
u
e
l
 
c
e
l
l
s
,
 
a
n
d
 
g
l
o
b
a
l
 
m
o
n
i
t
o
r
i
n
g
 
f
o
r
 
e
n
v
i
r
o
n
m
e
n
t
 
a
n
d
 
s
e
c
u
r
i
t
y
.
 
O
t
h
e
r
 
p
o
s
s
i
b
l
e
 
t
h
e
m
e
s
 
w
i
l
l
 
b
e
 
i
d
e
n
t
i
f
i
e
d
 
s
u
b
s
e
q
u
e
n
t
l
y
.
 
I
n
 
a
d
d
i
t
i
o
n
,
 
i
n
d
u
s
t
r
y
 
p
a
r
t
i
c
i
p
a
t
i
o
n
 
i
n
 
a
l
l
 
f
u
n
d
i
n
g
 
s
c
h
e
m
e
s
 
w
i
l
l
 
b
e
 
e
n
c
o
u
r
a
g
e
d
 
a
n
d
 
s
p
e
c
i
a
l
 
a
t
t
e
n
t
i
o
n
 
w
i
l
l
 
a
l
s
o
 
b
e
 
m
a
d
e
 
t
o
 
e
n
c
o
u
r
a
g
e
 
i
n
d
u
s
t
r
y
 
t
o
 
m
o
r
e
 
a
c
t
i
v
e
l
y
 
c
o
n
t
r
i
b
u
t
e
 
t
o
 
t
h
e
 
N
e
t
w
o
r
k
s
 
o
f
 
E
x
c
e
l
l
e
n
c
e
.
 
R
e
g
a
r
d
i
n
g
 
t
h
e
 
p
a
r
t
i
c
i
p
a
t
i
o
n
 
o
f
 
S
M
E
s
,
 
t
o
 
w
h
i
c
h
 
t
h
e
 
p
r
e
v
i
o
u
s
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
s
 
a
l
s
o
 
h
a
v
e
 
p
a
i
d
 
p
a
r
t
i
c
u
l
a
r
 
a
t
t
e
n
t
i
o
n
,
 
t
h
e
 
7
t
h
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
p
r
o
p
o
s
a
l
 
i
s
 
b
a
s
e
d
 
o
n
 
a
 
t
w
o
f
o
l
d
 
a
p
p
r
o
a
c
h
.
 
F
i
r
s
t
,
 
e
n
c
o
u
r
a
g
i
n
g
 
a
n
d
 
f
a
c
i
l
i
t
a
t
i
n
g
 
t
h
e
 
p
a
r
t
i
c
i
p
a
t
i
o
n
 
o
f
 
r
e
s
e
a
r
c
h
 
p
e
r
f
o
r
m
i
n
g
 
S
M
E
s
,
 
i
n
 
p
a
r
t
i
c
u
l
a
r
 
h
i
g
h
-
t
e
c
h
 
S
M
E
s
,
 
i
n
 
R
T
D
 
c
o
o
p
e
r
a
t
i
o
n
 
a
c
t
i
v
i
t
i
e
s
 
w
i
t
h
 
l
a
r
g
e
 
f
i
r
m
s
,
 
u
n
i
v
e
r
s
i
t
i
e
s
 
a
n
d
 
r
e
s
e
a
r
c
h
 
c
e
n
t
e
r
s
 
i
n
 
t
h
e
 
v
a
r
i
o
u
s
 
t
h
e
m
a
t
i
c
 
a
r
e
a
s
.
 
T
o
 
t
h
i
s
 
e
f
f
e
c
t
,
 
t
h
e
 
n
e
e
d
s
 
a
n
d
 
p
o
t
e
n
t
i
a
l
 
o
f
 
S
M
E
s
 
w
i
l
l
 
b
e
 
b
e
t
t
e
r
 
t
a
k
e
n
 
i
n
t
o
 
a
c
c
o
u
n
t
 
i
n
 
d
e
f
i
n
i
n
g
 
t
h
e
 
o
b
j
e
c
t
i
v
e
s
 
a
n
d
 
a
c
t
i
v
i
t
i
e
s
 
o
f
 
t
h
e
 
t
h
e
m
a
t
i
c
 
a
r
e
a
s
.
 
S
e
c
o
n
d
,
 
t
h
e
 
C
o
m
m
i
s
s
i
o
n
 
p
r
o
p
o
s
e
s
 
t
o
 
c
o
n
t
i
n
u
e
 
a
n
d
 
s
c
a
l
e
-
u
p
 
t
h
e
 
b
u
d
g
e
t
 
o
f
 
t
h
e
 
S
M
E
 
s
p
e
c
i
f
i
c
 
s
c
h
e
m
e
s
 
t
o
 
s
u
p
p
o
r
t
 
o
u
t
s
o
u
r
c
i
n
g
 
o
f
 
r
e
s
e
a
r
c
h
 
b
y
 
S
M
E
s
 
o
r
 
S
M
E
 
a
s
s
o
c
i
a
t
i
o
n
s
.
 
T
h
e
s
e
 
s
c
h
e
m
e
s
 
a
r
e
 
a
i
m
e
d
 
a
t
 
s
t
r
e
n
g
t
h
e
n
i
n
g
 
t
h
e
 
i
n
n
o
v
a
t
i
o
n
 
c
a
p
a
c
i
t
y
 
o
f
 
E
u
r
o
p
e
a
n
 
S
M
E
s
 
a
n
d
 
t
h
e
i
r
 
c
o
n
t
r
i
b
u
t
i
o
n
 
t
o
 
t
h
e
 
d
e
v
e
l
o
p
m
e
n
t
 
o
f
 
n
e
w
 
t
e
c
h
n
o
l
o
g
y
 
b
a
s
e
d
 
p
r
o
d
u
c
t
s
 
a
n
d
 
m
a
r
k
e
t
s
 
b
y
 
e
x
t
e
n
d
i
n
g
 
t
h
e
i
r
 
n
e
t
w
o
r
k
s
,
 
b
e
t
t
e
r
 
e
x
p
l
o
i
t
i
n
g
 
r
e
s
e
a
r
c
h
 
r
e
s
u
l
t
s
,
 
a
c
q
u
i
r
i
n
g
 
t
e
c
h
n
o
l
o
g
i
c
a
l
 
k
n
o
w
 
h
o
w
 
a
n
d
 
i
n
c
r
e
a
s
i
n
g
 
t
h
e
i
r
 
r
e
s
e
a
r
c
h
 
e
f
f
o
r
t
s
.
 
T
h
e
y
 
c
o
n
c
e
r
n
 
m
a
i
n
l
y
 
S
M
E
s
 
w
i
t
h
 
l
i
t
t
l
e
 
o
r
 
n
o
 
r
e
s
e
a
r
c
h
 
c
a
p
a
c
i
t
y
 
b
u
t
 
a
l
s
o
 
r
e
s
e
a
r
c
h
 
p
e
r
f
o
r
m
i
n
g
 
S
M
E
s
 
w
h
i
c
h
 
n
e
e
d
 
t
o
 
o
u
t
s
o
u
r
c
e
 
r
e
s
e
a
r
c
h
.
 
C
l
e
a
r
l
y
,
 
t
h
e
 
q
u
e
s
t
i
o
n
 
o
f
 
S
M
E
 
n
e
e
d
s
 
i
s
 
a
l
s
o
 
h
i
g
h
 
o
n
 
t
h
e
 
a
g
e
n
d
a
 
o
f
 
t
h
e
 
C
o
m
m
i
s
s
i
o
n
’
s
 
c
u
r
r
e
n
t
 
i
n
i
t
i
a
t
i
v
e
 
f
o
r
 
s
i
m
p
l
i
f
i
c
a
t
i
o
n
 
a
n
d
 
r
a
t
i
o
n
a
l
i
s
a
t
i
o
n
 
o
f
 
a
d
m
i
n
i
s
t
r
a
t
i
v
e
 
p
r
o
c
e
d
u
r
e
s
 
a
n
d
 
S
M
E
s
 
a
r
e
 
l
i
k
e
l
y
 
t
o
 
b
e
 
s
o
m
e
 
o
f
 
t
h
e
 
m
a
i
n
 
b
e
n
e
f
i
c
i
a
r
i
e
s
 
o
f
 
t
h
e
 
i
m
p
r
o
v
e
m
e
n
t
s
 
t
o
 
b
e
 
i
n
t
r
o
d
u
c
e
d
.
 
F
i
n
a
l
l
y
,
 
i
t
 
s
h
o
u
l
d
 
b
e
 
k
e
p
t
 
i
n
 
m
i
n
d
 
t
h
a
t
 
S
M
E
s
 
w
i
l
l
 
b
e
 
s
u
p
p
o
r
t
e
d
 
b
y
 
t
h
e
 
C
o
m
p
e
t
i
t
i
v
e
n
e
s
s
 
a
n
d
 
I
n
n
o
v
a
t
i
o
n
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
,
 
n
o
t
a
b
l
y
 
v
i
a
 
t
h
e
 
P
r
o
g
r
a
m
m
e
 
o
n
 
‘
E
n
t
r
e
p
r
e
n
e
u
r
s
h
i
p
 
a
n
d
 
I
n
n
o
v
a
t
i
o
n
’
,
 
t
h
r
o
u
g
h
 
a
c
t
i
o
n
s
 
t
o
 
p
r
o
v
i
d
e
 
S
M
E
 
s
u
p
p
o
r
t
 
s
e
r
v
i
c
e
s
,
 
p
r
o
m
o
t
i
n
g
 
t
h
e
 
p
a
r
t
i
c
i
p
a
t
i
o
n
 
o
f
 
S
M
E
s
 
i
n
 
t
h
e
 
7
t
h
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
a
n
d
 
e
n
h
a
n
c
i
n
g
 
a
c
c
e
s
s
 
o
f
 
S
M
E
s
 
t
o
 
f
i
n
a
n
c
e
.
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R
E
C
O
M
M
E
N
D
A
T
I
O
N
S
 
O
B
S
E
R
V
A
T
I
O
N
S
 
F
R
O
M
 
T
H
E
 
C
O
M
M
I
S
S
I
O
N
 
S
E
R
V
I
C
E
S
 
 
 
4
 
 
A
 
s
i
m
p
l
e
 
a
n
d
 
r
o
b
u
s
t
 
d
e
f
i
n
i
t
i
o
n
 
o
f
 
E
u
r
o
p
e
a
n
 
A
d
d
e
d
 
V
a
l
u
e
 
i
s
 
n
e
e
d
e
d
 
f
o
r
 
t
h
e
 
d
e
s
i
g
n
 
a
n
d
 
i
m
p
l
e
m
e
n
t
a
t
i
o
n
 
o
f
 
f
u
t
u
r
e
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
s
.
 
T
h
e
 
o
b
j
e
c
t
i
v
e
 
o
f
 
c
r
e
a
t
i
n
g
 
E
u
r
o
p
e
a
n
 
A
d
d
e
d
 
V
a
l
u
e
 
i
s
,
 
a
n
d
 
a
l
w
a
y
s
 
h
a
s
 
b
e
e
n
,
 
a
t
 
t
h
e
 
v
e
r
y
 
h
e
a
r
t
 
o
f
 
C
o
m
m
u
n
i
t
y
 
r
e
s
e
a
r
c
h
 
a
c
t
i
v
i
t
i
e
s
 
a
n
d
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
s
.
 
N
o
n
e
t
h
e
l
e
s
s
 
d
e
f
i
n
i
t
i
o
n
 
o
f
 
t
h
e
 
c
o
n
c
e
p
t
 
c
a
n
 
b
e
 
c
o
m
p
l
e
x
 
a
n
d
 
f
o
r
 
t
h
i
s
 
r
e
a
s
o
n
 
t
h
e
 
7
t
h
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
p
r
o
p
o
s
a
l
s
 
a
r
e
 
c
h
a
r
a
c
t
e
r
i
s
e
d
 
b
y
 
e
f
f
o
r
t
s
 
t
o
 
c
l
a
r
i
f
y
 
a
n
d
 
m
a
k
e
 
m
o
r
e
 
c
o
n
s
i
s
t
e
n
t
 
t
h
e
 
k
e
y
 
i
d
e
a
s
 
a
n
d
 
p
r
i
n
c
i
p
l
e
s
.
 
C
o
v
e
r
i
n
g
 
b
o
t
h
 
s
u
b
s
i
d
i
a
r
i
t
y
2
0
 
a
n
d
 
p
r
o
p
o
r
t
i
o
n
a
l
i
t
y
2
1
,
 
t
h
e
 
n
o
t
i
o
n
 
o
f
 
E
u
r
o
p
e
a
n
 
A
d
d
e
d
 
V
a
l
u
e
 
(
E
A
V
)
 
h
a
s
 
b
e
e
n
 
t
h
e
 
s
u
b
j
e
c
t
 
o
f
 
m
u
c
h
 
d
i
s
c
u
s
s
i
o
n
.
 
T
h
e
 
e
s
s
e
n
t
i
a
l
 
r
a
t
i
o
n
a
l
e
 
f
o
r
 
t
h
e
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
i
s
 
t
h
a
t
 
i
t
 
f
i
n
a
n
c
e
s
 
a
c
t
i
v
i
t
i
e
s
 
t
h
a
t
 
w
i
l
l
 
b
e
n
e
f
i
t
 
f
r
o
m
 
p
u
b
l
i
c
 
s
e
c
t
o
r
 
s
u
p
p
o
r
t
,
 
w
h
i
c
h
 
c
a
n
 
b
e
 
m
o
r
e
 
e
f
f
e
c
t
i
v
e
l
y
 
c
a
r
r
i
e
d
 
o
u
t
 
a
t
 
a
 
E
u
r
o
p
e
a
n
 
l
e
v
e
l
 
a
n
d
 
t
h
u
s
 
p
r
o
d
u
c
e
 
a
 
v
a
l
u
e
 
o
v
e
r
 
a
n
d
 
a
b
o
v
e
 
t
h
a
t
 
w
h
i
c
h
 
c
o
u
l
d
 
b
e
 
a
c
h
i
e
v
e
d
 
t
h
r
o
u
g
h
 
r
e
g
i
o
n
a
l
 
o
r
 
n
a
t
i
o
n
a
l
 
p
r
o
g
r
a
m
m
e
s
.
 
A
s
 
a
 
r
e
s
u
l
t
 
o
f
 
n
e
w
 
E
u
r
o
p
e
a
n
 
U
n
i
o
n
 
g
o
v
e
r
n
a
n
c
e
 
a
n
d
 
f
i
n
a
n
c
i
a
l
 
r
e
q
u
i
r
e
m
e
n
t
s
,
 
f
o
r
 
t
h
e
 
f
i
r
s
t
 
t
i
m
e
 
t
h
e
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
p
r
o
p
o
s
a
l
s
 
h
a
v
e
 
b
e
e
n
 
b
a
s
e
d
 
o
n
 
a
n
 
i
n
-
d
e
p
t
h
 
e
x
 
a
n
t
e
 
I
m
p
a
c
t
 
A
s
s
e
s
s
m
e
n
t
 
w
h
i
c
h
 
h
a
s
 
b
e
e
n
 
p
r
e
s
e
n
t
e
d
 
i
n
 
a
 
s
e
p
a
r
a
t
e
 
r
e
p
o
r
t
 
a
s
 
A
n
n
e
x
 
t
o
 
t
h
e
 
p
r
o
p
o
s
a
l
s
.
2
2
 
T
h
i
s
 
d
o
c
u
m
e
n
t
 
c
o
n
t
a
i
n
s
 
a
 
v
e
r
y
 
c
l
e
a
r
 
a
n
a
l
y
s
i
s
 
o
f
 
t
h
e
 
E
u
r
o
p
e
a
n
 
A
d
d
e
d
 
V
a
l
u
e
,
 
g
r
o
u
p
e
d
 
i
n
t
o
 
t
h
r
e
e
 
c
a
t
e
g
o
r
i
e
s
:
 
p
o
o
l
i
n
g
 
a
n
d
 
l
e
v
e
r
a
g
i
n
g
 
o
f
 
r
e
s
o
u
r
c
e
s
;
 
f
o
s
t
e
r
i
n
g
 
h
u
m
a
n
 
c
a
p
a
c
i
t
y
 
a
n
d
 
e
x
c
e
l
l
e
n
c
e
 
i
n
 
S
&
T
 
t
h
r
o
u
g
h
 
t
r
a
i
n
i
n
g
,
 
m
o
b
i
l
i
t
y
,
 
c
a
r
e
e
r
 
d
e
v
e
l
o
p
m
e
n
t
 
a
n
d
 
c
o
m
p
e
t
i
t
i
o
n
 
a
t
 
E
u
r
o
p
e
a
n
 
l
e
v
e
l
;
 
b
e
t
t
e
r
 
i
n
t
e
g
r
a
t
i
o
n
 
o
f
 
E
u
r
o
p
e
a
n
 
R
&
D
.
 
T
h
e
 
v
a
r
i
o
u
s
 
s
u
b
-
c
o
m
p
o
n
e
n
t
s
 
o
f
 
e
a
c
h
 
c
a
t
e
g
o
r
y
 
a
r
e
 
a
l
s
o
 
s
e
t
 
o
u
t
 
i
n
c
l
u
d
i
n
g
:
 
c
r
i
t
i
c
a
l
 
m
a
s
s
;
 
t
h
e
 
l
e
v
e
r
a
g
e
 
e
f
f
e
c
t
 
o
n
 
p
r
i
v
a
t
e
 
i
n
v
e
s
t
m
e
n
t
;
 
b
i
g
 
s
c
i
e
n
c
e
;
 
E
u
r
o
p
e
a
n
 
t
r
a
i
n
i
n
g
 
m
o
b
i
l
i
t
y
 
a
n
d
 
c
a
r
e
e
r
 
d
e
v
e
l
o
p
m
e
n
t
,
 
c
o
m
p
e
t
i
t
i
o
n
 
i
n
 
r
e
s
e
a
r
c
h
;
 
p
a
n
-
E
u
r
o
p
e
a
n
 
p
o
l
i
c
y
 
c
h
a
l
l
e
n
g
e
s
 
a
n
d
 
c
o
o
r
d
i
n
a
t
i
o
n
 
o
f
 
n
a
t
i
o
n
a
l
 
r
e
s
e
a
r
c
h
 
p
o
l
i
c
i
e
s
.
 
T
h
e
 
s
t
r
u
c
t
u
r
e
 
o
f
 
t
h
e
 
7
t
h
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
p
r
o
p
o
s
a
l
s
 
i
s
 
a
 
v
e
r
y
 
v
i
s
i
b
l
e
 
d
e
m
o
n
s
t
r
a
t
i
o
n
 
o
f
 
t
h
e
 
C
o
m
m
i
s
s
i
o
n
’
s
 
c
o
m
m
i
t
m
e
n
t
 
t
o
 
p
r
o
v
i
d
e
 
a
 
c
o
m
p
e
l
l
i
n
g
 
a
n
d
 
c
l
e
a
r
 
e
x
p
l
a
n
a
t
i
o
n
 
o
f
 
t
h
e
 
‘
w
h
a
t
’
 
t
h
e
 
‘
w
h
y
’
 
a
n
d
 
t
h
e
 
‘
h
o
w
’
 
o
f
 
t
h
e
 
e
n
v
i
s
a
g
e
d
 
r
e
s
e
a
r
c
h
 
a
c
t
i
v
i
t
i
e
s
,
 
t
a
k
i
n
g
 
i
n
t
o
 
a
c
c
o
u
n
t
 
t
h
e
 
E
u
r
o
p
e
a
n
 
A
d
d
e
d
 
V
a
l
u
e
 
c
o
n
c
e
p
t
.
 
F
o
r
 
e
a
c
h
 
o
f
 
t
h
e
 
S
p
e
c
i
f
i
c
 
P
r
o
g
r
a
m
m
e
s
 
a
n
d
 
c
o
n
s
t
i
t
u
e
n
t
 
t
h
e
m
e
s
 
a
 
c
o
m
m
o
n
 
f
o
r
m
a
t
 
s
e
t
s
 
o
u
t
 
t
h
e
 
O
b
j
e
c
t
i
v
e
s
,
 
t
h
e
 
R
a
t
i
o
n
a
l
e
 
a
n
d
 
t
h
e
 
A
c
t
i
v
i
t
i
e
s
 
w
h
i
c
h
 
a
r
e
 
p
r
o
p
o
s
e
d
.
 
A
t
 
t
h
e
 
s
t
a
g
e
 
o
f
 
i
m
p
l
e
m
e
n
t
a
t
i
o
n
 
o
f
 
t
h
e
 
7
t
h
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
t
h
e
 
c
o
n
c
e
p
t
 
o
f
 
E
u
r
o
p
e
a
n
 
A
d
d
e
d
 
V
a
l
u
e
 
w
i
l
l
 
b
e
 
r
e
f
l
e
c
t
e
d
 
i
n
 
t
h
e
 
s
e
l
e
c
t
i
o
n
 
c
r
i
t
e
r
i
a
 
f
o
r
 
i
d
e
n
t
i
f
y
i
n
g
 
a
c
t
i
v
i
t
i
e
s
 
f
o
r
 
s
u
p
p
o
r
t
.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
0
 
 
 
T
h
e
 
s
u
b
s
i
d
i
a
r
i
t
y
 
p
r
i
n
c
i
p
l
e
 
i
s
 
i
n
t
e
n
d
e
d
 
t
o
 
e
n
s
u
r
e
 
t
h
a
t
 
d
e
c
i
s
i
o
n
s
 
a
r
e
 
t
a
k
e
n
 
a
s
 
c
l
o
s
e
l
y
 
a
s
 
p
o
s
s
i
b
l
e
 
t
o
 
t
h
e
 
c
i
t
i
z
e
n
 
a
n
d
 
t
h
a
t
 
c
o
n
s
t
a
n
t
 
c
h
e
c
k
s
 
a
r
e
 
m
a
d
e
 
a
s
 
t
o
 
w
h
e
t
h
e
r
 
a
c
t
i
o
n
 
a
t
 
 
 
 
C
o
m
m
u
n
i
t
y
 
l
e
v
e
l
 
i
s
 
j
u
s
t
i
f
i
e
d
 
i
n
 
t
h
e
 
l
i
g
h
t
 
o
f
 
t
h
e
 
p
o
s
s
i
b
i
l
i
t
i
e
s
 
a
v
a
i
l
a
b
l
e
 
a
t
 
n
a
t
i
o
n
a
l
,
 
r
e
g
i
o
n
a
l
 
o
r
 
l
o
c
a
l
 
l
e
v
e
l
.
 
2
1
 
 
 
T
h
e
 
p
r
o
p
o
r
t
i
o
n
a
l
i
t
y
 
r
e
q
u
i
r
e
s
 
t
h
a
t
 
a
n
y
 
a
c
t
i
o
n
 
b
y
 
t
h
e
 
U
n
i
o
n
 
s
h
o
u
l
d
 
n
o
t
 
g
o
 
b
e
y
o
n
d
 
w
h
a
t
 
i
s
 
n
e
c
e
s
s
a
r
y
 
t
o
 
a
c
h
i
e
v
e
 
t
h
e
 
o
b
j
e
c
t
i
v
e
s
 
o
f
 
t
h
e
 
T
r
e
a
t
y
.
 
2
2
 
 
 
C
o
m
m
i
s
s
i
o
n
 
s
t
a
f
f
 
w
o
r
k
i
n
g
 
p
a
p
e
r
.
 
S
E
C
 
(
2
0
0
5
)
 
4
3
0
 
o
f
 
6
.
4
.
2
0
0
5
.
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R
E
C
O
M
M
E
N
D
A
T
I
O
N
S
 
O
B
S
E
R
V
A
T
I
O
N
S
 
F
R
O
M
 
T
H
E
 
C
O
M
M
I
S
S
I
O
N
 
S
E
R
V
I
C
E
S
 
 
5
 
 
T
h
e
 
a
d
m
i
n
i
s
t
r
a
t
i
o
n
 
o
f
 
t
h
e
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
s
h
o
u
l
d
 
b
e
 
s
t
r
e
a
m
l
i
n
e
d
 
a
n
d
 
s
i
m
p
l
i
f
i
e
d
.
 
T
h
e
 
s
t
r
e
a
m
l
i
n
i
n
g
 
a
n
d
 
s
i
m
p
l
i
f
i
c
a
t
i
o
n
 
o
f
 
t
h
e
 
a
p
p
l
i
c
a
t
i
o
n
 
p
r
o
c
e
d
u
r
e
,
 
m
a
n
a
g
e
m
e
n
t
 
a
n
d
 
f
i
n
a
n
c
i
a
l
 
c
o
n
t
r
o
l
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
s
 
m
u
s
t
 
b
e
 
v
i
g
o
r
o
u
s
l
y
 
p
u
r
s
u
e
d
.
 
T
h
e
r
e
 
i
s
 
a
 
n
e
e
d
 
t
o
 
i
m
p
r
o
v
e
 
p
r
o
c
e
d
u
r
e
s
,
 
i
n
c
l
u
d
i
n
g
 
t
h
e
 
e
s
t
a
b
l
i
s
h
m
e
n
t
 
o
f
 
p
e
r
m
a
n
e
n
t
 
p
a
n
e
l
s
 
i
n
 
s
o
m
e
 
t
h
e
m
a
t
i
c
 
p
r
i
o
r
i
t
y
 
a
r
e
a
s
 
o
r
 
a
c
t
i
o
n
s
 
f
o
r
 
t
h
e
 
e
v
a
l
u
a
t
i
o
n
 
p
r
o
c
e
s
s
 
t
h
r
o
u
g
h
o
u
t
 
t
h
e
 
d
u
r
a
t
i
o
n
 
o
f
 
a
 
P
r
o
g
r
a
m
m
e
.
 
T
h
e
 
F
i
v
e
-
Y
e
a
r
 
A
s
s
e
s
s
m
e
n
t
 
P
a
n
e
l
’
s
 
r
e
c
o
m
m
e
n
d
a
t
i
o
n
 
e
x
p
r
e
s
s
e
s
 
a
 
c
o
n
c
e
r
n
 
t
h
a
t
 
i
s
 
a
l
r
e
a
d
y
 
b
e
i
n
g
 
a
c
t
i
v
e
l
y
 
t
a
c
k
l
e
d
 
b
y
 
t
h
e
 
C
o
m
m
i
s
s
i
o
n
 
b
o
t
h
 
w
i
t
h
i
n
 
t
h
e
 
6
t
h
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
a
s
 
w
e
l
l
 
a
s
 
i
n
 
t
h
e
 
7
t
h
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
p
r
o
p
o
s
a
l
s
 
w
h
i
c
h
 
w
i
l
l
 
i
n
t
r
o
d
u
c
e
 
m
o
r
e
 
r
a
d
i
c
a
l
 
c
h
a
n
g
e
s
.
 
S
t
a
r
t
i
n
g
 
i
n
 
2
0
0
4
,
 
t
h
e
r
e
 
h
a
v
e
 
b
e
e
n
 
s
u
b
s
t
a
n
t
i
a
l
 
a
c
h
i
e
v
e
m
e
n
t
s
 
t
o
w
a
r
d
s
 
i
m
p
r
o
v
i
n
g
,
 
s
i
m
p
l
i
f
y
i
n
g
 
a
n
d
 
s
t
r
e
a
m
l
i
n
i
n
g
 
a
d
m
i
n
i
s
t
r
a
t
i
o
n
 
f
o
r
 
t
h
e
 
6
t
h
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
f
o
l
l
o
w
i
n
g
 
t
h
e
 
a
d
o
p
t
i
o
n
 
o
f
 
a
n
 
a
c
t
i
o
n
 
p
l
a
n
 
o
n
 
r
a
t
i
o
n
a
l
i
s
a
t
i
o
n
 
a
n
d
 
a
c
c
e
l
e
r
a
t
i
o
n
 
o
f
 
t
h
e
 
i
m
p
l
e
m
e
n
t
a
t
i
o
n
 
o
f
 
t
h
e
 
p
r
o
g
r
a
m
m
e
.
 
F
r
o
m
 
a
n
 
i
n
i
t
i
a
l
 
f
o
c
u
s
 
o
n
 
i
n
s
t
r
u
m
e
n
t
s
 
t
h
e
 
s
c
o
p
e
 
w
a
s
 
b
r
o
a
d
e
n
e
d
 
t
o
 
c
o
v
e
r
 
t
h
e
 
s
i
m
p
l
i
f
i
c
a
t
i
o
n
 
o
f
 
a
l
l
 
a
s
p
e
c
t
s
 
o
f
 
s
u
b
m
i
s
s
i
o
n
 
a
n
d
 
p
r
o
c
e
d
u
r
e
s
 
s
u
c
h
 
a
s
 
m
a
n
a
g
e
m
e
n
t
,
 
f
i
n
a
n
c
i
a
l
 
c
o
n
t
r
o
l
 
a
n
d
 
c
o
m
m
u
n
i
c
a
t
i
o
n
.
 
M
a
n
y
 
o
f
 
t
h
e
 
i
s
s
u
e
s
 
w
i
l
l
 
b
e
 
t
a
k
e
n
 
i
n
t
o
 
a
c
c
o
u
n
t
 
w
h
e
n
 
d
e
s
i
g
n
i
n
g
 
t
h
e
 
e
n
t
i
r
e
 
l
e
g
a
l
 
f
r
a
m
e
w
o
r
k
 
o
f
 
n
e
w
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
.
 
A
l
t
h
o
u
g
h
 
r
e
l
e
v
a
n
t
 
t
o
 
a
l
l
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
p
a
r
t
i
c
i
p
a
n
t
s
,
 
t
h
o
s
e
 
l
i
k
e
l
y
 
t
o
 
g
a
i
n
 
m
o
s
t
 
f
r
o
m
 
s
i
m
p
l
i
f
i
c
a
t
i
o
n
 
a
r
e
 
t
h
e
 
s
m
a
l
l
 
r
e
s
e
a
r
c
h
 
e
n
t
i
t
i
e
s
 
s
u
c
h
 
a
s
 
s
m
a
l
l
e
r
 
c
o
m
p
a
n
i
e
s
 
a
n
d
 
u
n
i
v
e
r
s
i
t
y
 
t
e
a
m
s
,
 
a
s
 
w
e
l
l
 
a
s
 
t
h
o
s
e
 
g
r
o
u
p
s
 
t
h
a
t
 
h
a
v
e
 
n
o
t
 
b
e
e
n
 
v
e
r
y
 
p
r
e
s
e
n
t
 
u
p
 
t
o
 
n
o
w
,
 
s
u
c
h
 
a
s
 
r
e
s
e
a
r
c
h
e
r
s
 
f
r
o
m
 
y
o
u
n
g
 
u
n
i
v
e
r
s
i
t
i
e
s
,
 
f
r
o
m
 
l
e
s
s
 
a
d
v
a
n
c
e
d
 
r
e
g
i
o
n
s
 
a
n
d
 
f
r
o
m
 
n
e
w
 
M
e
m
b
e
r
 
S
t
a
t
e
s
,
 
a
l
t
h
o
u
g
h
 
a
l
l
 
t
h
e
s
e
 
c
a
t
e
g
o
r
i
e
s
 
a
r
e
 
a
l
r
e
a
d
y
 
w
e
l
l
 
r
e
p
r
e
s
e
n
t
e
d
 
i
n
 
s
u
c
c
e
s
s
f
u
l
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
p
r
o
j
e
c
t
s
.
 
O
f
 
p
a
r
t
i
c
u
l
a
r
 
i
n
t
e
r
e
s
t
 
f
o
r
 
t
h
e
m
 
i
s
 
t
h
e
 
‘
s
o
u
n
d
i
n
g
 
b
o
a
r
d
’
 
c
o
m
p
o
s
e
d
 
o
f
 
r
e
p
r
e
s
e
n
t
a
t
i
v
e
s
 
f
r
o
m
 
s
m
a
l
l
 
e
n
t
i
t
i
e
s
 
(
s
m
a
l
l
 
a
n
d
 
m
e
d
i
u
m
-
s
i
z
e
d
 
e
n
t
e
r
p
r
i
s
e
s
,
 
r
e
s
e
a
r
c
h
 
t
e
a
m
s
…
)
 
w
h
i
c
h
 
h
a
s
 
b
e
e
n
 
s
e
t
 
u
p
 
b
y
 
t
h
e
 
C
o
m
m
i
s
s
i
o
n
.
 
T
h
e
 
a
i
m
 
i
s
 
t
o
 
c
o
n
s
u
l
t
 
u
s
e
r
s
 
o
f
 
E
u
r
o
p
e
a
n
 
U
n
i
o
n
 
r
e
s
e
a
r
c
h
 
f
u
n
d
i
n
g
 
i
n
 
a
 
s
t
r
u
c
t
u
r
e
d
 
w
a
y
 
o
n
 
w
h
a
t
 
c
a
n
 
b
e
 
d
o
n
e
 
t
o
 
s
i
m
p
l
i
f
y
 
r
e
s
e
a
r
c
h
 
f
u
n
d
i
n
g
 
u
n
d
e
r
 
t
h
e
 
7
t
h
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
a
n
d
 
t
h
e
r
e
b
y
 
t
o
 
m
a
k
e
 
p
a
r
t
i
c
i
p
a
t
i
o
n
 
e
a
s
i
e
r
 
a
n
d
 
m
o
r
e
 
r
e
w
a
r
d
i
n
g
 
f
o
r
 
a
l
l
.
 
E
m
p
h
a
s
i
s
 
w
i
l
l
 
b
e
 
g
i
v
e
n
 
t
o
 
i
d
e
n
t
i
f
y
 
a
t
 
a
n
 
e
a
r
l
y
 
s
t
a
g
e
 
a
n
y
 
p
o
t
e
n
t
i
a
l
 
b
a
r
r
i
e
r
s
 
t
o
 
t
h
e
 
p
a
r
t
i
c
i
p
a
t
i
o
n
,
 
i
n
c
l
u
d
i
n
g
 
f
o
r
 
S
M
E
s
 
a
n
d
 
s
m
a
l
l
 
r
e
s
e
a
r
c
h
 
t
e
a
m
s
,
 
w
h
i
c
h
 
a
r
e
 
t
o
 
b
e
 
e
n
c
o
u
r
a
g
e
d
 
u
n
d
e
r
 
t
h
e
 
7
t
h
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
.
 
S
i
m
p
l
i
f
i
c
a
t
i
o
n
 
i
s
 
a
 
w
a
t
c
h
w
o
r
d
 
f
o
r
 
t
h
e
 
n
e
w
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
.
 
T
h
e
 
n
e
w
 
p
r
o
p
o
s
a
l
s
 
a
r
e
 
a
c
c
o
m
p
a
n
i
e
d
 
b
y
 
a
 
s
e
p
a
r
a
t
e
 
p
a
p
e
r
2
3
 
w
h
i
c
h
 
o
u
t
l
i
n
e
s
 
a
 
f
i
r
s
t
 
s
e
t
 
o
f
 
m
e
a
n
s
 
f
o
r
 
s
i
m
p
l
i
f
i
c
a
t
i
o
n
 
o
f
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
i
m
p
l
e
m
e
n
t
a
t
i
o
n
.
 
A
m
o
n
g
 
t
h
e
s
e
,
 
t
h
e
 
e
s
t
a
b
l
i
s
h
m
e
n
t
 
o
f
 
a
n
 
e
l
e
c
t
r
o
n
i
c
 
r
e
g
i
s
t
r
a
t
i
o
n
 
d
e
s
k
 
f
o
r
 
r
a
t
i
o
n
a
l
i
s
i
n
g
 
r
e
q
u
e
s
t
s
 
f
o
r
 
i
n
f
o
r
m
a
t
i
o
n
 
a
d
d
r
e
s
s
e
d
 
t
o
 
p
a
r
t
i
c
i
p
a
n
t
s
 
-
 
o
n
l
y
 
o
n
c
e
 
d
u
r
i
n
g
 
t
h
e
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
(
e
x
c
e
p
t
 
u
p
d
a
t
i
n
g
)
 
-
,
 
a
s
s
e
s
s
m
e
n
t
 
o
f
 
f
i
n
a
n
c
i
a
l
 
v
i
a
b
i
l
i
t
y
 
b
a
s
e
d
 
o
n
 
a
 
s
i
n
g
l
e
 
p
u
b
l
i
c
 
l
i
s
t
 
o
f
 
c
r
i
t
e
r
i
a
,
 
a
 
m
o
r
e
 
e
x
t
e
n
d
e
d
 
u
s
e
 
o
f
 
l
u
m
p
 
s
u
m
 
f
i
n
a
n
c
i
n
g
,
 
e
s
p
e
c
i
a
l
l
y
 
f
o
r
 
t
h
e
 
N
e
t
w
o
r
k
s
 
o
f
 
E
x
c
e
l
l
e
n
c
e
,
 
r
e
m
o
v
a
l
 
o
f
 
c
o
s
t
-
r
e
p
o
r
t
i
n
g
 
m
o
d
e
l
s
 
a
s
 
w
e
l
l
 
a
s
 
s
i
m
p
l
i
f
i
e
d
 
c
a
l
c
u
l
a
t
i
o
n
 
a
n
d
 
p
a
y
m
e
n
t
s
 
p
r
o
c
e
d
u
r
e
s
 
o
f
 
E
C
 
f
i
n
a
n
c
i
a
l
 
c
o
n
t
r
i
b
u
t
i
o
n
 
a
r
e
 
s
o
m
e
 
o
f
 
t
h
e
 
e
x
a
m
p
l
e
s
.
 
I
n
 
a
 
w
i
d
e
r
 
c
o
n
t
e
x
t
,
 
t
h
e
 
C
o
m
m
i
s
s
i
o
n
 
w
i
l
l
 
p
a
y
 
p
a
r
t
i
c
u
l
a
r
 
a
t
t
e
n
t
i
o
n
 
i
n
 
n
e
g
o
t
i
a
t
i
o
n
s
 
o
n
 
t
h
e
 
r
e
v
i
s
i
o
n
 
o
f
 
t
h
e
 
F
i
n
a
n
c
i
a
l
 
R
e
g
u
l
a
t
i
o
n
 
t
o
 
t
h
e
 
p
o
s
i
t
i
v
e
 
e
f
f
e
c
t
 
o
n
 
r
e
s
e
a
r
c
h
 
a
c
t
i
v
i
t
i
e
s
.
 
F
u
r
t
h
e
r
m
o
r
e
,
 
a
t
 
t
h
e
 
l
e
v
e
l
 
o
f
 
t
h
e
 
P
r
o
g
r
a
m
m
e
 
C
o
m
m
i
t
t
e
e
s
,
 
i
t
 
i
s
 
p
r
o
p
o
s
e
d
 
t
h
a
t
 
t
h
e
 
r
e
q
u
e
s
t
 
f
o
r
 
a
n
 
o
p
i
n
i
o
n
 
o
f
 
P
r
o
g
r
a
m
m
e
 
C
o
m
m
i
t
t
e
e
s
 
b
e
f
o
r
e
 
c
o
n
c
l
u
d
i
n
g
 
i
n
d
i
v
i
d
u
a
l
 
c
o
n
t
r
a
c
t
s
 
c
o
u
l
d
 
b
e
 
r
e
p
l
a
c
e
d
 
b
y
 
a
 
s
i
m
p
l
e
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
3
 
 
C
o
m
m
i
s
s
i
o
n
 
s
t
a
f
f
 
w
o
r
k
i
n
g
 
p
a
p
e
r
.
 
S
E
C
 
(
2
0
0
5
)
 
4
3
1
 
o
f
 
6
.
4
.
2
0
0
5
.
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R
E
C
O
M
M
E
N
D
A
T
I
O
N
S
 
O
B
S
E
R
V
A
T
I
O
N
S
 
F
R
O
M
 
T
H
E
 
C
O
M
M
I
S
S
I
O
N
 
S
E
R
V
I
C
E
S
 
i
n
f
o
r
m
a
t
i
o
n
 
p
r
o
c
e
d
u
r
e
 
w
h
i
c
h
 
w
o
u
l
d
 
e
n
a
b
l
e
 
a
 
r
e
d
u
c
t
i
o
n
 
i
n
 
t
i
m
e
 
b
e
t
w
e
e
n
 
t
h
e
 
o
p
e
n
i
n
g
 
o
f
 
n
e
g
o
t
i
a
t
i
o
n
s
 
a
n
d
 
t
h
e
 
e
f
f
e
c
t
i
v
e
 
e
n
t
r
y
 
i
n
t
o
 
f
o
r
c
e
 
o
f
 
t
h
e
 
c
o
n
t
r
a
c
t
.
 
T
h
e
 
C
o
m
m
i
s
s
i
o
n
 
s
e
r
v
i
c
e
s
 
c
a
n
 
o
n
l
y
 
t
o
 
a
 
l
i
m
i
t
e
d
 
e
x
t
e
n
t
 
f
o
l
l
o
w
 
t
h
e
 
P
a
n
e
l
’
s
 
r
e
c
o
m
m
e
n
d
a
t
i
o
n
 
o
f
 
e
s
t
a
b
l
i
s
h
i
n
g
 
p
e
r
m
a
n
e
n
t
 
p
a
n
e
l
s
 
f
o
r
 
p
r
o
p
o
s
a
l
 
e
v
a
l
u
a
t
i
o
n
s
.
 
I
n
 
t
h
e
 
p
a
r
t
i
c
u
l
a
r
 
c
a
s
e
 
o
f
 
t
h
e
 
E
u
r
o
p
e
a
n
 
R
e
s
e
a
r
c
h
 
C
o
u
n
c
i
l
,
 
i
t
 
w
i
l
l
 
b
e
 
f
o
r
 
t
h
e
 
S
c
i
e
n
t
i
f
i
c
 
C
o
u
n
c
i
l
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e
 
m
o
s
t
 
a
p
p
r
o
p
r
i
a
t
e
 
p
r
o
c
e
d
u
r
e
s
 
f
o
r
 
p
e
e
r
 
r
e
v
i
e
w
 
o
f
 
p
r
o
p
o
s
a
l
s
.
 
F
o
r
 
t
h
e
 
r
e
m
a
i
n
d
e
r
 
o
f
 
t
h
e
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
,
 
t
h
e
 
c
u
r
r
e
n
t
 
a
p
p
r
o
a
c
h
 
h
a
s
 
a
l
s
o
 
o
f
f
e
r
e
d
 
s
t
a
b
i
l
i
t
y
 
i
n
 
c
a
s
e
s
 
o
f
 
r
e
p
e
a
t
e
d
 
u
s
e
,
 
s
o
m
e
t
i
m
e
s
 
u
p
 
t
o
 
f
o
u
r
 
y
e
a
r
s
,
 
o
f
 
t
h
e
 
c
o
r
e
 
t
e
a
m
 
o
f
 
a
n
 
e
v
a
l
u
a
t
i
o
n
 
p
a
n
e
l
 
w
h
i
c
h
 
h
a
s
 
b
e
e
n
 
p
a
r
t
i
c
u
l
a
r
l
y
 
e
f
f
e
c
t
i
v
e
.
 
H
o
w
e
v
e
r
,
 
t
h
e
r
e
 
a
r
e
 
s
e
v
e
r
a
l
 
a
r
g
u
m
e
n
t
s
 
a
g
a
i
n
s
t
 
t
u
r
n
i
n
g
 
t
h
i
s
 
i
n
t
o
 
a
 
p
e
r
m
a
n
e
n
t
 
p
a
n
e
l
,
 
n
o
t
a
b
l
y
 
t
h
e
 
n
e
e
d
 
t
o
 
m
a
i
n
t
a
i
n
 
f
l
e
x
i
b
i
l
i
t
y
 
t
o
 
t
a
k
e
 
a
c
c
o
u
n
t
 
o
f
 
n
e
w
 
r
e
s
e
a
r
c
h
 
a
r
e
a
s
,
 
t
o
 
a
v
o
i
d
 
f
u
r
t
h
e
r
 
l
a
y
e
r
s
 
i
n
 
t
h
e
 
p
r
o
p
o
s
a
l
 
e
v
a
l
u
a
t
i
o
n
 
p
r
o
c
e
s
s
 
w
h
i
c
h
 
w
o
u
l
d
 
c
o
n
f
l
i
c
t
 
w
i
t
h
 
t
h
e
 
m
o
v
e
 
t
o
 
s
i
m
p
l
i
f
i
c
a
t
i
o
n
 
o
f
 
a
d
m
i
n
i
s
t
r
a
t
i
o
n
,
 
a
n
d
 
a
b
o
v
e
 
a
l
l
,
 
t
o
 
e
n
s
u
r
e
 
p
r
e
c
i
s
e
l
y
 
t
h
r
o
u
g
h
 
a
 
p
r
o
c
e
s
s
 
o
f
 
r
o
t
a
t
i
o
n
,
 
t
h
a
t
 
t
h
e
r
e
 
i
s
 
n
o
 
s
u
s
p
i
c
i
o
n
 
o
f
 
‘
i
n
s
i
d
e
r
-
d
e
a
l
i
n
g
’
 
i
n
 
a
 
p
r
o
c
e
s
s
 
w
h
i
c
h
 
i
s
 
c
r
u
c
i
a
l
 
t
o
 
e
n
s
u
r
i
n
g
 
t
h
e
 
t
r
u
s
t
 
o
f
 
t
h
e
 
w
i
d
e
r
 
s
c
i
e
n
t
i
f
i
c
 
c
o
m
m
u
n
i
t
y
.
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1
R
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T
I
O
N
S
 
O
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S
E
R
V
A
T
I
O
N
S
 
F
R
O
M
 
T
H
E
 
C
O
M
M
I
S
S
I
O
N
 
S
E
R
V
I
C
E
S
 
 
6
 
 
T
h
e
 
s
e
l
e
c
t
i
o
n
 
o
f
 
i
n
s
t
r
u
m
e
n
t
s
 
s
h
o
u
l
d
 
b
e
 
m
a
d
e
 
m
o
r
e
 
f
l
e
x
i
b
l
e
 
t
o
 
f
a
c
i
l
i
t
a
t
e
 
t
h
e
 
s
p
e
c
i
f
i
c
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
o
f
 
t
h
e
 
f
u
n
d
e
d
 
R
T
D
.
 
T
h
e
 
n
e
w
 
i
n
s
t
r
u
m
e
n
t
s
 
s
h
o
u
l
d
 
b
e
 
m
a
i
n
t
a
i
n
e
d
 
i
n
 
t
h
e
 
n
e
x
t
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
,
 
n
o
t
 
l
e
a
s
t
 
f
o
r
 
s
t
a
b
i
l
i
t
y
.
 
R
e
s
e
a
r
c
h
 
p
r
o
p
o
s
e
r
s
 
s
h
o
u
l
d
 
h
a
v
e
 
t
h
e
 
f
r
e
e
d
o
m
 
t
o
 
s
e
l
e
c
t
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
i
n
s
t
r
u
m
e
n
t
s
 
T
h
e
 
d
e
s
i
r
e
 
f
o
r
 
m
o
r
e
 
f
l
e
x
i
b
i
l
i
t
y
 
i
n
 
t
h
e
 
u
s
e
 
o
f
 
i
n
s
t
r
u
m
e
n
t
s
 
a
n
d
 
f
o
r
 
t
h
e
 
m
a
i
n
t
e
n
a
n
c
e
 
o
f
 
i
n
s
t
r
u
m
e
n
t
s
 
i
n
t
r
o
d
u
c
e
d
 
u
n
d
e
r
 
t
h
e
 
6
t
h
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
h
a
s
 
c
l
e
a
r
l
y
 
b
e
e
n
 
t
a
k
e
n
 
o
n
 
b
o
a
r
d
 
b
y
 
t
h
e
 
C
o
m
m
i
s
s
i
o
n
,
 
b
u
i
l
d
i
n
g
 
d
i
r
e
c
t
l
y
 
o
n
 
t
h
e
 
r
e
c
o
m
m
e
n
d
a
t
i
o
n
s
 
f
r
o
m
 
t
h
e
 
F
i
v
e
-
Y
e
a
r
 
A
s
s
e
s
s
m
e
n
t
 
a
n
d
 
a
s
 
e
x
p
l
i
c
i
t
l
y
 
m
e
n
t
i
o
n
e
d
 
i
n
 
t
h
e
 
C
o
m
m
u
n
i
c
a
t
i
o
n
 
a
c
c
o
m
p
a
n
y
i
n
g
 
t
h
e
 
7
t
h
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
p
r
o
p
o
s
a
l
s
2
4
.
 
T
h
e
 
C
o
m
m
i
s
s
i
o
n
 
e
n
t
i
r
e
l
y
 
a
g
r
e
e
s
 
w
i
t
h
 
t
h
e
 
P
a
n
e
l
’
s
 
c
a
l
l
 
f
o
r
 
c
o
n
t
i
n
u
i
t
y
 
i
n
 
f
u
n
d
i
n
g
 
s
c
h
e
m
e
s
 
o
f
 
C
o
m
m
u
n
i
t
y
 
r
e
s
e
a
r
c
h
 
a
c
t
i
v
i
t
i
e
s
 
a
n
d
 
i
s
 
f
u
l
l
y
 
a
w
a
r
e
 
o
f
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
d
e
s
i
g
n
i
n
g
 
r
e
s
e
a
r
c
h
 
i
n
s
t
r
u
m
e
n
t
s
 
w
h
i
c
h
 
m
e
e
t
 
t
h
e
 
n
e
e
d
s
 
a
n
d
 
r
e
s
e
a
r
c
h
 
a
g
e
n
d
a
s
 
o
f
 
p
a
r
t
i
c
i
p
a
n
t
s
.
 
T
h
e
 
7
t
h
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
w
i
l
l
 
b
e
n
e
f
i
t
 
f
r
o
m
 
t
h
e
 
p
o
s
i
t
i
v
e
 
r
e
s
u
l
t
s
 
o
f
 
t
h
e
 
6
t
h
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
t
h
a
t
 
i
n
t
r
o
d
u
c
e
d
 
n
e
w
 
f
u
n
d
i
n
g
 
‘
i
n
s
t
r
u
m
e
n
t
s
’
 
i
n
 
v
i
e
w
 
o
f
 
i
n
c
r
e
a
s
i
n
g
 
t
h
e
 
i
m
p
a
c
t
 
o
f
 
E
u
r
o
p
e
a
n
 
U
n
i
o
n
 
r
e
s
e
a
r
c
h
 
f
u
n
d
i
n
g
 
a
n
d
 
t
o
 
h
e
l
p
 
s
t
r
u
c
t
u
r
e
 
t
h
e
 
E
u
r
o
p
e
a
n
 
R
e
s
e
a
r
c
h
 
A
r
e
a
.
 
H
o
w
e
v
e
r
,
 
t
h
e
 
n
e
w
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
w
i
l
l
 
c
l
e
a
r
l
y
 
p
u
t
 
t
h
e
 
e
m
p
h
a
s
i
s
 
o
n
 
r
e
s
e
a
r
c
h
 
t
h
e
m
e
s
 
r
a
t
h
e
r
 
t
h
a
n
 
o
n
 
‘
i
n
s
t
r
u
m
e
n
t
s
’
,
 
w
h
i
l
e
 
r
a
t
i
o
n
a
l
i
s
i
n
g
 
t
h
e
i
r
 
u
s
e
.
 
A
 
s
m
a
l
l
e
r
 
s
e
t
 
o
f
 
s
i
m
p
l
e
r
 
f
u
n
d
i
n
g
 
i
n
s
t
r
u
m
e
n
t
s
 
w
i
l
l
 
b
e
 
u
s
e
d
,
 
a
l
o
n
e
 
o
r
 
i
n
 
c
o
m
b
i
n
a
t
i
o
n
,
 
w
i
t
h
 
m
o
r
e
 
f
l
e
x
i
b
i
l
i
t
y
 
a
n
d
 
f
r
e
e
d
o
m
,
 
t
o
 
s
u
p
p
o
r
t
 
t
h
e
 
d
i
f
f
e
r
e
n
t
 
c
a
t
e
g
o
r
i
e
s
 
o
f
 
a
c
t
i
o
n
s
.
 
P
a
r
t
i
c
u
l
a
r
 
a
t
t
e
n
t
i
o
n
 
h
a
s
 
a
l
s
o
 
b
e
e
n
 
d
r
a
w
n
 
t
o
 
t
h
e
 
n
e
e
d
 
f
o
r
 
c
l
e
a
r
 
d
e
s
c
r
i
p
t
i
o
n
s
.
 
A
t
 
t
h
e
 
s
a
m
e
 
t
i
m
e
,
 
t
h
e
 
C
o
m
m
i
s
s
i
o
n
 
w
i
s
h
e
s
 
t
o
 
f
a
c
i
l
i
t
a
t
e
 
a
p
p
l
i
c
a
n
t
s
 
i
n
 
t
h
e
i
r
 
c
h
o
i
c
e
s
 
a
n
d
 
a
v
o
i
d
 
g
e
n
e
r
a
t
i
n
g
 
u
n
d
u
l
y
 
h
i
g
h
 
e
x
p
e
c
t
a
t
i
o
n
s
 
w
i
t
h
 
t
h
e
 
c
o
n
s
e
q
u
e
n
t
 
d
i
f
f
i
c
u
l
t
i
e
s
 
o
f
 
o
v
e
r
s
u
b
s
c
r
i
p
t
i
o
n
.
 
F
o
r
 
t
h
a
t
 
r
e
a
s
o
n
,
 
w
h
e
n
 
a
p
p
r
o
p
r
i
a
t
e
 
a
c
c
o
r
d
i
n
g
 
t
o
 
t
h
e
 
r
e
l
e
v
a
n
t
 
r
e
s
e
a
r
c
h
 
a
g
e
n
d
a
s
,
 
t
h
e
 
d
e
c
i
s
i
o
n
s
 
f
o
r
 
S
p
e
c
i
f
i
c
 
P
r
o
g
r
a
m
m
e
s
,
 
w
o
r
k
 
p
r
o
g
r
a
m
m
e
s
 
a
n
d
 
c
a
l
l
s
 
f
o
r
 
p
r
o
p
o
s
a
l
s
 
w
i
l
l
 
m
e
n
t
i
o
n
 
t
h
e
 
t
y
p
e
s
 
o
f
 
s
c
h
e
m
e
s
,
 
t
h
e
 
c
a
t
e
g
o
r
i
e
s
 
o
f
 
p
a
r
t
i
c
i
p
a
n
t
s
 
a
n
d
 
t
h
e
 
t
y
p
e
s
 
o
f
 
a
c
t
i
v
i
t
i
e
s
.
 
W
h
e
r
e
 
d
i
f
f
e
r
e
n
t
 
f
u
n
d
i
n
g
 
s
c
h
e
m
e
s
 
c
a
n
 
b
e
 
u
s
e
d
,
 
t
h
e
 
w
o
r
k
 
p
r
o
g
r
a
m
m
e
s
 
m
a
y
 
s
p
e
c
i
f
y
 
t
h
e
 
f
u
n
d
i
n
g
 
s
c
h
e
m
e
 
t
o
 
b
e
 
u
s
e
d
 
f
o
r
 
t
h
e
 
t
o
p
i
c
 
o
n
 
w
h
i
c
h
 
p
r
o
p
o
s
a
l
s
 
a
r
e
 
i
n
v
i
t
e
d
.
 
T
h
e
 
7
t
h
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
i
s
 
c
h
a
r
a
c
t
e
r
i
s
e
d
 
b
y
 
a
 
p
r
o
f
o
u
n
d
 
o
p
e
n
n
e
s
s
 
t
o
 
a
l
l
 
s
t
a
k
e
h
o
l
d
e
r
s
 
a
n
d
 
r
e
s
e
a
r
c
h
 
a
c
t
o
r
s
,
 
a
s
 
w
e
l
l
 
a
s
 
t
o
 
p
o
s
s
i
b
l
e
 
s
u
p
p
o
r
t
 
f
r
o
m
 
a
l
l
 
f
i
n
a
n
c
i
a
l
 
a
n
d
 
l
e
g
a
l
 
‘
t
o
o
l
s
’
.
 
W
i
t
h
i
n
 
t
h
i
s
 
v
e
r
y
 
f
l
e
x
i
b
l
e
 
a
n
d
 
m
u
l
t
i
-
a
x
e
s
 
a
p
p
r
o
a
c
h
,
 
v
a
r
i
o
u
s
 
c
o
n
f
i
g
u
r
a
t
i
o
n
s
 
w
i
l
l
 
b
e
 
p
o
s
s
i
b
l
e
,
 
a
l
l
o
w
i
n
g
 
m
o
r
e
 
d
i
v
e
r
s
i
t
y
 
a
n
d
 
g
i
v
i
n
g
 
t
h
e
 
p
a
r
t
i
c
i
p
a
n
t
s
 
w
i
d
e
r
 
p
r
o
s
p
e
c
t
s
 
f
o
r
 
r
e
s
e
a
r
c
h
 
c
o
o
p
e
r
a
t
i
o
n
.
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7
 
 
H
u
m
a
n
 
r
e
s
o
u
r
c
e
s
 
a
n
d
 
m
o
b
i
l
i
t
y
 
p
r
o
g
r
a
m
m
e
s
 
s
h
o
u
l
d
 
b
e
 
e
x
t
e
n
d
e
d
 
i
n
 
s
c
a
l
e
 
a
n
d
 
s
c
o
p
e
.
 
L
i
n
k
s
 
t
o
 
n
a
t
i
o
n
a
l
/
r
e
g
i
o
n
a
l
 
p
r
o
g
r
a
m
m
e
s
 
s
h
o
u
l
d
 
b
e
 
e
n
c
o
u
r
a
g
e
d
 
f
o
r
 
g
r
e
a
t
e
r
 
l
e
v
e
r
a
g
e
.
 
P
r
o
g
r
a
m
m
e
 
d
e
s
i
g
n
 
m
u
s
t
 
e
n
s
u
r
e
 
t
h
a
t
 
i
n
d
u
s
t
r
y
 
f
i
n
d
s
 
i
t
 
a
t
t
r
a
c
t
i
v
e
 
t
o
 
p
a
r
t
i
c
i
p
a
t
e
.
 
S
t
r
o
n
g
e
r
 
e
m
p
h
a
s
i
s
 
o
n
 
m
o
b
i
l
i
t
y
 
b
e
t
w
e
e
n
 
t
h
e
 
p
u
b
l
i
c
 
a
n
d
 
p
r
i
v
a
t
e
 
s
e
c
t
o
r
s
 
a
n
d
 
f
r
o
m
 
a
n
d
 
t
o
 
t
h
i
r
d
 
c
o
u
n
t
r
i
e
s
 
i
s
 
n
e
e
d
e
d
.
 
T
h
e
 
p
r
o
p
o
s
a
l
s
 
f
o
r
 
t
h
e
 
n
e
w
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
g
i
v
e
 
t
h
e
 
‘
p
e
o
p
l
e
’
 
d
i
m
e
n
s
i
o
n
,
 
w
i
t
h
 
a
 
s
p
e
c
i
f
i
c
 
p
r
o
g
r
a
m
m
e
 
o
f
 
i
t
s
 
o
w
n
,
 
a
 
s
i
g
n
i
f
i
c
a
n
t
 
p
l
a
c
e
,
 
t
h
u
s
 
e
n
d
o
r
s
i
n
g
 
s
t
r
o
n
g
l
y
 
t
h
i
s
 
r
e
c
o
m
m
e
n
d
a
t
i
o
n
.
 
T
h
i
s
 
i
s
 
i
n
 
l
i
n
e
 
a
l
s
o
 
w
i
t
h
 
t
h
e
 
r
e
c
e
n
t
 
C
o
u
n
c
i
l
 
c
o
n
c
l
u
s
i
o
n
s
 
o
f
 
1
8
 
A
p
r
i
l
 
2
0
0
5
 
o
n
 
t
h
e
 
r
e
i
n
f
o
r
c
e
m
e
n
t
 
o
f
 
h
u
m
a
n
 
r
e
s
o
u
r
c
e
s
 
i
n
 
s
c
i
e
n
c
e
 
a
n
d
 
t
e
c
h
n
o
l
o
g
y
 
u
n
d
e
r
 
t
h
e
 
E
u
r
o
p
e
a
n
 
R
e
s
e
a
r
c
h
 
A
r
e
a
,
 
w
h
i
c
h
 
m
a
k
e
s
 
e
x
p
l
i
c
i
t
 
r
e
f
e
r
e
n
c
e
 
t
o
 
t
h
e
 
F
i
v
e
 
Y
e
a
r
 
A
s
s
e
s
s
m
e
n
t
 
P
a
n
e
l
’
s
 
w
o
r
k
.
 
T
h
e
 
C
o
m
m
i
s
s
i
o
n
 
i
s
 
p
a
r
t
i
c
u
l
a
r
l
y
 
c
o
n
s
c
i
o
u
s
 
o
f
 
t
h
e
 
n
e
e
d
 
t
o
 
s
t
i
m
u
l
a
t
e
 
y
o
u
n
g
 
p
e
o
p
l
e
 
t
o
 
e
n
t
e
r
 
t
h
e
 
r
e
s
e
a
r
c
h
 
p
r
o
f
e
s
s
i
o
n
,
 
t
o
 
e
n
c
o
u
r
a
g
e
 
E
u
r
o
p
e
a
n
 
r
e
s
e
a
r
c
h
e
r
s
 
t
o
 
s
t
a
y
 
i
n
 
E
u
r
o
p
e
 
a
n
d
 
t
o
 
a
t
t
r
a
c
t
 
r
e
s
e
a
r
c
h
e
r
s
 
f
r
o
m
 
a
r
o
u
n
d
 
t
h
e
 
w
o
r
l
d
 
t
o
 
E
u
r
o
p
e
.
 
T
h
i
s
 
h
a
s
 
a
l
s
o
 
b
e
e
n
 
h
i
g
h
l
i
g
h
t
e
d
 
i
n
 
t
h
e
 
r
e
p
o
r
t
 
o
f
 
t
h
e
 
H
i
g
h
-
L
e
v
e
l
 
G
r
o
u
p
 
c
h
a
i
r
e
d
 
b
y
 
W
.
 
K
o
k
 
o
n
 
t
h
e
 
m
i
d
-
t
e
r
m
 
r
e
v
i
e
w
 
o
f
 
t
h
e
 
L
i
s
b
o
n
 
s
t
r
a
t
e
g
y
 
w
h
i
c
h
 
s
t
a
t
e
d
 
t
h
a
t
 
‘
E
u
r
o
p
e
 
n
e
e
d
s
 
t
o
 
d
r
a
m
a
t
i
c
a
l
l
y
 
i
m
p
r
o
v
e
 
i
t
s
 
a
t
t
r
a
c
t
i
v
e
n
e
s
s
 
t
o
 
r
e
s
e
a
r
c
h
e
r
s
’
.
 
T
h
e
 
C
o
m
m
i
s
s
i
o
n
 
r
e
p
o
r
t
 
t
o
 
t
h
e
 
S
p
r
i
n
g
 
E
u
r
o
p
e
a
n
 
C
o
u
n
c
i
l
 
u
n
d
e
r
l
i
n
e
s
 
t
h
e
 
n
e
e
d
 
f
o
r
 
‘
m
o
r
e
 
n
u
m
e
r
o
u
s
 
w
e
l
l
 
t
r
a
i
n
e
d
 
a
n
d
 
m
o
t
i
v
a
t
e
d
 
r
e
s
e
a
r
c
h
e
r
s
’
 
a
n
d
 
t
h
e
 
C
o
u
n
c
i
l
 
C
o
n
c
l
u
s
i
o
n
s
 
o
f
 
1
8
 
A
p
r
i
l
 
2
0
0
5
 
e
n
d
o
r
s
e
s
 
t
h
i
s
 
a
s
 
w
e
l
l
.
 
T
h
e
 
‘
P
e
o
p
l
e
’
 
d
i
m
e
n
s
i
o
n
 
–
 
e
m
b
r
a
c
i
n
g
 
t
h
e
 
M
a
r
i
e
 
C
u
r
i
e
 
a
c
t
i
o
n
s
 
-
 
i
s
 
o
n
e
 
o
f
 
t
h
e
 
m
a
j
o
r
 
o
b
j
e
c
t
i
v
e
s
 
o
f
 
t
h
e
 
n
e
w
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
a
n
d
 
a
s
 
s
u
c
h
 
h
a
s
 
a
 
v
e
r
y
 
b
r
o
a
d
 
s
c
o
p
e
.
 
T
h
e
 
d
i
f
f
e
r
e
n
t
 
p
r
o
p
o
s
e
d
 
a
c
t
i
o
n
s
 
w
i
l
l
 
f
o
c
u
s
 
o
n
 
t
h
e
 
c
a
r
e
e
r
 
d
e
v
e
l
o
p
m
e
n
t
 
o
f
 
r
e
s
e
a
r
c
h
e
r
s
 
f
r
o
m
 
i
n
i
t
i
a
l
 
t
o
 
l
i
f
e
-
l
o
n
g
 
t
r
a
i
n
i
n
g
 
i
n
c
l
u
d
i
n
g
 
t
h
e
 
d
i
m
e
n
s
i
o
n
 
o
f
 
i
n
t
r
a
-
E
u
r
o
p
e
a
n
,
 
i
n
t
e
r
n
a
t
i
o
n
a
l
 
a
n
d
 
i
n
t
e
r
s
e
c
t
o
r
a
l
 
m
o
b
i
l
i
t
y
.
 
A
w
a
r
d
s
 
t
o
 
i
m
p
r
o
v
e
 
p
u
b
l
i
c
 
a
w
a
r
e
n
e
s
s
 
o
f
 
t
h
e
s
e
 
a
c
t
i
o
n
s
 
a
n
d
 
t
h
e
i
r
 
o
b
j
e
c
t
i
v
e
s
 
w
i
l
l
 
b
e
 
p
r
o
v
i
d
e
d
.
 
P
a
r
t
n
e
r
s
h
i
p
s
 
w
i
l
l
 
b
e
 
d
i
v
e
r
s
i
f
i
e
d
 
w
i
t
h
 
s
p
e
c
i
a
l
 
a
c
t
i
o
n
s
 
d
e
s
i
g
n
e
d
 
t
o
 
p
a
r
t
i
c
u
l
a
r
l
y
 
e
n
c
o
u
r
a
g
e
 
i
n
d
u
s
t
r
y
/
a
c
a
d
e
m
i
a
 
e
x
c
h
a
n
g
e
s
 
a
n
d
 
e
n
h
a
n
c
e
d
 
c
o
l
l
a
b
o
r
a
t
i
o
n
 
b
e
t
w
e
e
n
 
r
e
s
e
a
r
c
h
e
r
s
 
i
n
 
E
u
r
o
p
e
 
a
n
d
 
o
t
h
e
r
 
p
a
r
t
s
 
o
f
 
t
h
e
 
w
o
r
l
d
,
 
a
s
 
a
l
s
o
 
s
u
g
g
e
s
t
e
d
 
b
y
 
t
h
e
 
P
a
n
e
l
.
 
T
h
e
 
m
e
a
n
s
 
o
f
 
f
i
n
a
n
c
i
n
g
 
w
i
l
l
 
b
e
 
o
p
e
n
e
d
-
u
p
 
f
o
r
 
s
o
m
e
 
s
p
e
c
i
f
i
c
 
a
c
t
i
v
i
t
i
e
s
 
w
h
i
c
h
 
c
o
u
l
d
 
b
e
 
c
o
-
f
i
n
a
n
c
e
d
 
a
t
 
r
e
g
i
o
n
a
l
,
 
n
a
t
i
o
n
a
l
 
o
r
 
i
n
t
e
r
n
a
t
i
o
n
a
l
 
p
r
o
g
r
a
m
m
e
 
l
e
v
e
l
.
 
I
n
 
a
d
d
i
t
i
o
n
,
 
t
h
e
 
o
v
e
r
a
l
l
 
l
e
v
e
l
 
o
f
 
i
n
v
e
s
t
m
e
n
t
 
i
n
 
h
u
m
a
n
 
r
e
s
o
u
r
c
e
s
 
s
h
o
u
l
d
 
b
e
 
i
n
c
r
e
a
s
e
d
 
w
i
t
h
 
t
h
e
 
p
r
o
p
o
s
e
d
 
d
o
u
b
l
i
n
g
 
o
f
 
t
h
e
 
a
n
n
u
a
l
 
b
u
d
g
e
t
 
u
p
 
t
o
 
M
€
 
9
0
0
.
 
T
h
e
 
c
u
r
r
e
n
t
 
p
o
l
i
c
y
-
o
r
i
e
n
t
e
d
 
a
c
t
i
o
n
s
 
u
n
d
e
r
 
t
h
e
 
6
t
h
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
a
i
m
i
n
g
 
a
t
 
i
m
p
l
e
m
e
n
t
i
n
g
 
t
h
e
 
‘
M
o
b
i
l
i
t
y
 
s
t
r
a
t
e
g
y
 
f
o
r
 
t
h
e
 
E
u
r
o
p
e
a
n
 
R
e
s
e
a
r
c
h
 
A
r
e
a
”
 
a
n
d
 
t
h
e
 
C
o
m
m
u
n
i
c
a
t
i
o
n
 
“
R
e
s
e
a
r
c
h
e
r
s
 
i
n
 
t
h
e
 
E
R
A
:
 
o
n
e
 
p
r
o
f
e
s
s
i
o
n
,
 
m
u
l
t
i
p
l
e
 
c
a
r
e
e
r
s
’
 
w
i
l
l
 
b
e
 
c
o
n
t
i
n
u
e
d
 
a
n
d
 
r
e
i
n
f
o
r
c
e
d
 
u
n
d
e
r
 
t
h
e
 
7
t
h
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
.
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w
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w
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n
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h
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C
o
d
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o
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C
o
n
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c
t
 
f
o
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t
h
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i
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R
e
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r
u
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n
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a
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l
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k
i
n
g
 
t
h
e
s
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i
n
s
t
r
u
m
e
n
t
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t
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h
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f
i
n
a
n
c
i
a
l
 
m
e
c
h
a
n
i
s
m
s
.
 
22
34dj28_BW_EN  13-12-2005  14:12  Page 22 
R
E
C
O
M
M
E
N
D
A
T
I
O
N
S
 
O
B
S
E
R
V
A
T
I
O
N
S
 
F
R
O
M
 
T
H
E
 
C
O
M
M
I
S
S
I
O
N
 
S
E
R
V
I
C
E
S
 
 
8
 
 
T
h
e
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
m
u
s
t
 
c
o
n
t
i
n
u
e
 
t
o
 
a
d
d
r
e
s
s
 
t
h
e
 
i
s
s
u
e
 
o
f
 
t
r
u
s
t
 
a
n
d
 
l
e
g
i
t
i
m
a
c
y
 
o
f
 
s
c
i
e
n
c
e
 
a
n
d
 
t
e
c
h
n
o
l
o
g
y
 
i
n
 
E
u
r
o
p
e
.
 
S
c
i
e
n
c
e
 
a
n
d
 
s
o
c
i
e
t
y
 
i
s
s
u
e
s
 
m
u
s
t
 
c
o
n
t
i
n
u
e
 
t
o
 
b
e
 
a
d
d
r
e
s
s
e
d
 
i
n
 
a
 
s
e
p
a
r
a
t
e
 
p
r
o
g
r
a
m
m
e
 
w
h
i
l
s
t
 
a
l
s
o
 
b
e
i
n
g
 
e
m
b
e
d
d
e
d
 
i
n
 
a
l
l
 
o
t
h
e
r
 
p
r
o
g
r
a
m
m
e
s
.
 
A
c
t
i
o
n
 
i
s
 
n
e
e
d
e
d
 
b
o
t
h
 
a
t
 
E
U
 
a
n
d
 
M
e
m
b
e
r
 
S
t
a
t
e
 
l
e
v
e
l
.
 
T
h
e
 
C
o
m
m
i
s
s
i
o
n
 
a
i
m
s
 
t
o
 
s
u
p
p
o
r
t
 
t
h
e
 
b
u
i
l
d
i
n
g
 
o
f
 
a
 
E
u
r
o
p
e
a
n
 
K
n
o
w
l
e
d
g
e
 
S
o
c
i
e
t
y
.
 
I
n
 
t
h
a
t
 
c
o
n
t
e
x
t
,
 
p
a
r
t
i
c
u
l
a
r
 
a
t
t
e
n
t
i
o
n
 
s
h
o
u
l
d
 
b
e
 
g
i
v
e
n
 
t
o
 
t
r
u
s
t
 
a
n
d
 
l
e
g
i
t
i
m
a
c
y
 
o
f
 
s
c
i
e
n
c
e
 
a
n
d
 
t
e
c
h
n
o
l
o
g
y
 
i
n
 
E
u
r
o
p
e
 
a
t
 
a
l
l
 
l
e
v
e
l
s
.
 
S
c
i
e
n
c
e
 
a
n
d
 
s
o
c
i
e
t
y
 
i
s
s
u
e
s
 
s
h
o
u
l
d
 
b
e
 
a
d
d
r
e
s
s
e
d
,
 
w
h
i
l
e
 
e
n
c
o
u
r
a
g
i
n
g
 
c
o
n
t
i
n
u
o
u
s
 
f
e
e
d
b
a
c
k
 
f
r
o
m
 
a
n
d
 
t
o
 
t
h
e
 
c
i
t
i
z
e
n
s
.
 
T
h
e
 
C
o
m
m
i
s
s
i
o
n
 
i
s
 
a
l
r
e
a
d
y
 
e
n
g
a
g
e
d
 
i
n
 
e
f
f
o
r
t
s
 
t
o
 
m
o
n
i
t
o
r
 
a
n
d
 
a
n
a
l
y
s
e
 
t
h
e
 
l
e
v
e
l
 
o
f
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
a
n
d
 
t
h
e
 
r
e
a
c
t
i
o
n
 
o
f
 
t
h
e
 
E
u
r
o
p
e
a
n
 
p
u
b
l
i
c
 
t
o
w
a
r
d
s
 
s
c
i
e
n
c
e
 
a
n
d
 
t
e
c
h
n
o
l
o
g
y
.
 
I
m
p
r
o
v
i
n
g
 
c
o
m
m
u
n
i
c
a
t
i
o
n
 
b
e
t
w
e
e
n
 
t
h
e
 
s
c
i
e
n
t
i
f
i
c
 
w
o
r
l
d
 
a
n
d
 
t
h
e
 
w
i
d
e
r
 
a
u
d
i
e
n
c
e
 
o
f
 
p
o
l
i
c
y
-
m
a
k
e
r
s
,
 
t
h
e
 
m
e
d
i
a
 
a
n
d
 
t
h
e
 
p
u
b
l
i
c
 
a
t
 
l
a
r
g
e
 
w
i
l
l
 
b
e
 
a
n
 
i
m
p
o
r
t
a
n
t
 
c
h
a
l
l
e
n
g
e
 
u
n
d
e
r
 
t
h
e
 
n
e
w
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
.
 
S
p
e
c
i
f
i
c
 
a
c
t
i
o
n
s
 
w
i
l
l
 
b
e
 
s
e
t
 
u
p
 
t
o
 
h
e
l
p
 
s
c
i
e
n
t
i
s
t
s
 
t
o
 
b
e
t
t
e
r
 
c
o
m
m
u
n
i
c
a
t
e
 
t
h
e
i
r
 
w
o
r
k
,
 
a
n
 
e
x
a
m
p
l
e
 
o
f
 
w
h
i
c
h
 
i
s
 
t
h
e
 
j
u
s
t
 
l
a
u
n
c
h
e
d
 
S
I
N
A
P
S
E
 
w
e
b
-
b
a
s
e
d
 
i
n
f
o
r
m
a
t
i
o
n
 
p
l
a
t
f
o
r
m
 
(
S
c
i
e
n
t
i
f
i
c
 
I
n
f
o
r
m
a
t
i
o
n
 
f
o
r
 
P
o
l
i
c
y
 
S
u
p
p
o
r
t
 
i
n
 
E
u
r
o
p
e
)
,
 
w
h
i
c
h
 
w
i
l
l
 
c
o
n
t
r
i
b
u
t
e
 
t
o
 
a
 
b
e
t
t
e
r
 
u
s
e
 
o
f
 
s
c
i
e
n
t
i
f
i
c
 
k
n
o
w
l
e
d
g
e
 
i
n
 
E
u
r
o
p
e
a
n
 
G
o
v
e
r
n
a
n
c
e
.
 
A
 
s
p
e
c
i
f
i
c
 
a
c
t
i
v
i
t
y
 
o
n
 
S
c
i
e
n
c
e
 
i
n
 
S
o
c
i
e
t
y
 
i
s
 
p
r
o
p
o
s
e
d
 
f
o
r
 
t
h
e
 
7
t
h
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
.
 
I
n
 
a
d
d
i
t
i
o
n
,
 
s
u
p
p
o
r
t
 
t
o
 
i
n
i
t
i
a
t
i
v
e
s
 
a
i
m
e
d
 
a
t
 
e
n
g
a
g
i
n
g
 
b
r
o
a
d
 
d
i
a
l
o
g
u
e
 
o
n
 
s
c
i
e
n
t
i
f
i
c
 
i
s
s
u
e
s
 
a
n
d
 
r
e
s
e
a
r
c
h
 
r
e
s
u
l
t
s
 
i
s
 
e
n
v
i
s
a
g
e
d
 
f
o
r
 
a
l
l
 
t
h
e
m
a
t
i
c
 
a
r
e
a
s
.
 
T
h
r
o
u
g
h
 
t
h
e
s
e
 
m
e
a
s
u
r
e
s
 
t
h
e
 
7
t
h
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
w
i
l
l
 
p
r
o
v
i
d
e
 
a
 
p
o
w
e
r
f
u
l
 
s
t
i
m
u
l
u
s
 
t
o
w
a
r
d
s
 
t
h
e
 
s
t
r
e
n
g
t
h
e
n
i
n
g
 
o
f
 
t
r
u
s
t
 
a
n
d
 
l
e
g
i
t
i
m
a
c
y
 
o
f
 
s
c
i
e
n
c
e
 
a
n
d
 
t
e
c
h
n
o
l
o
g
y
 
i
n
 
E
u
r
o
p
e
.
 
A
l
s
o
 
t
h
e
 
C
o
m
m
i
s
s
i
o
n
 
s
e
e
k
s
 
t
o
 
r
e
s
p
o
n
d
 
t
o
 
M
e
m
b
e
r
 
S
t
a
t
e
s
 
c
o
n
c
e
r
n
s
 
a
n
d
 
e
n
s
u
r
e
 
t
h
e
i
r
 
i
n
v
o
l
v
e
m
e
n
t
 
i
n
 
t
h
e
s
e
 
i
s
s
u
e
s
.
 
A
s
 
a
n
 
e
x
a
m
p
l
e
 
o
f
 
t
h
e
 
t
y
p
e
 
o
f
 
i
n
i
t
i
a
t
i
v
e
 
t
o
 
b
e
 
d
e
v
e
l
o
p
e
d
,
 
s
o
m
e
 
p
i
l
o
t
 
a
c
t
i
v
i
t
i
e
s
 
c
a
r
r
i
e
d
 
o
u
t
 
u
n
d
e
r
 
t
h
e
 
a
u
s
p
i
c
e
s
 
o
f
 
C
R
E
S
T
 
w
i
l
l
 
b
e
 
p
u
r
s
u
e
d
 
t
h
r
o
u
g
h
 
E
R
A
-
N
e
t
 
s
c
h
e
m
e
s
.
 
A
t
 
a
 
w
i
d
e
r
 
l
e
v
e
l
,
 
t
h
e
 
C
o
m
m
i
s
s
i
o
n
 
h
a
s
 
i
d
e
n
t
i
f
i
e
d
 
‘
a
c
c
u
r
a
t
e
 
a
n
d
 
e
f
f
e
c
t
i
v
e
 
c
o
m
m
u
n
i
c
a
t
i
o
n
’
 
a
s
 
o
n
e
 
o
f
 
i
t
s
 
m
a
j
o
r
 
s
t
r
a
t
e
g
i
c
 
o
b
j
e
c
t
i
v
e
s
 
f
o
r
 
t
h
e
 
n
e
x
t
 
f
i
v
e
 
y
e
a
r
s
.
 
T
h
i
s
 
o
b
j
e
c
t
i
v
e
 
i
s
 
e
s
p
e
c
i
a
l
l
y
 
r
e
l
e
v
a
n
t
 
i
n
 
t
h
e
 
f
i
e
l
d
 
o
f
 
s
c
i
e
n
c
e
 
a
n
d
 
t
e
c
h
n
o
l
o
g
y
.
 
A
c
t
i
v
i
t
i
e
s
 
i
n
 
t
h
i
s
 
d
i
r
e
c
t
i
o
n
 
s
h
o
u
l
d
 
e
n
h
a
n
c
e
 
t
r
u
s
t
 
a
m
o
n
g
 
s
t
a
k
e
h
o
l
d
e
r
s
 
a
t
 
a
l
l
 
l
e
v
e
l
s
,
 
b
e
t
w
e
e
n
 
t
h
e
 
E
u
r
o
p
e
a
n
 
U
n
i
o
n
 
I
n
s
t
i
t
u
t
i
o
n
s
 
a
s
 
w
e
l
l
 
a
s
 
b
e
t
w
e
e
n
 
t
h
e
 
C
o
m
m
i
s
s
i
o
n
 
a
n
d
 
t
h
e
 
b
e
n
e
f
i
c
i
a
r
i
e
s
 
o
f
 
r
e
s
e
a
r
c
h
 
p
r
o
g
r
a
m
m
e
s
 
o
r
 
t
h
e
 
p
u
b
l
i
c
 
a
t
 
l
a
r
g
e
.
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9
 
 
T
h
e
 
C
o
m
m
i
s
s
i
o
n
 
s
h
o
u
l
d
 
l
a
u
n
c
h
 
a
 
c
o
n
s
u
l
t
a
t
i
o
n
 
w
i
t
h
 
t
h
e
 
m
a
i
n
 
s
t
a
k
e
h
o
l
d
e
r
s
 
i
n
 
o
r
d
e
r
 
t
o
 
i
m
p
r
o
v
e
 
t
h
e
 
I
P
R
 
p
r
o
c
e
d
u
r
e
s
 
w
i
t
h
i
n
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
s
.
 
H
o
w
e
v
e
r
,
 
t
h
e
 
b
a
s
i
c
 
p
r
i
n
c
i
p
l
e
s
 
o
n
 
I
P
R
 
r
u
l
e
s
 
f
o
r
 
t
h
e
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
s
e
e
m
 
a
p
p
r
o
p
r
i
a
t
e
.
 
T
h
e
 
C
o
m
m
i
s
s
i
o
n
 
i
n
d
e
e
d
 
c
a
r
r
i
e
d
 
o
u
t
 
c
o
n
s
u
l
t
a
t
i
o
n
s
 
w
i
t
h
 
s
t
a
k
e
h
o
l
d
e
r
s
 
r
e
g
a
r
d
i
n
g
 
i
n
t
e
l
l
e
c
t
u
a
l
 
p
r
o
p
e
r
t
y
 
r
i
g
h
t
s
 
(
I
P
R
)
 
w
h
e
n
 
e
s
t
a
b
l
i
s
h
i
n
g
 
t
h
e
 
p
r
o
v
i
s
i
o
n
s
 
f
o
r
 
t
h
e
 
6
t
h
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
.
 
I
n
 
a
d
d
i
t
i
o
n
,
 
i
t
 
h
a
s
 
a
l
r
e
a
d
y
 
o
r
g
a
n
i
s
e
d
 
s
e
v
e
r
a
l
 
w
o
r
k
s
h
o
p
s
 
w
i
t
h
 
s
t
a
k
e
h
o
l
d
e
r
s
,
 
i
n
c
l
u
d
i
n
g
 
S
M
E
 
a
s
s
o
c
i
a
t
i
o
n
s
,
 
H
i
g
h
e
r
 
E
d
u
c
a
t
i
o
n
 
I
n
s
t
i
t
u
t
i
o
n
s
 
a
n
d
 
i
n
d
u
s
t
r
y
,
 
i
n
 
t
h
e
 
c
o
n
t
e
x
t
 
o
f
 
t
h
e
 
p
r
e
p
a
r
a
t
i
o
n
 
o
f
 
t
h
e
 
7
t
h
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
.
 
T
h
e
 
C
o
m
m
i
s
s
i
o
n
 
w
e
l
c
o
m
e
s
 
t
h
e
 
a
n
a
l
y
s
i
s
 
o
f
 
t
h
e
 
P
a
n
e
l
 
c
o
n
c
l
u
d
i
n
g
 
t
h
a
t
 
t
h
e
 
b
a
s
i
c
 
p
r
i
n
c
i
p
l
e
s
 
o
n
 
w
h
i
c
h
 
I
P
R
 
r
u
l
e
s
 
f
o
r
 
t
h
e
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
a
r
e
 
b
a
s
e
d
 
s
e
e
m
 
t
o
 
b
e
 
a
p
p
r
o
p
r
i
a
t
e
.
 
T
h
e
 
C
o
m
m
i
s
s
i
o
n
 
a
t
t
a
c
h
e
s
 
g
r
e
a
t
 
i
m
p
o
r
t
a
n
c
e
 
t
o
 
t
h
e
 
I
P
R
 
p
r
o
v
i
s
i
o
n
s
 
f
o
r
 
r
e
s
e
a
r
c
h
 
p
a
r
t
i
c
i
p
a
n
t
s
 
s
i
n
c
e
 
t
h
e
s
e
 
h
a
v
e
 
a
n
 
i
n
f
l
u
e
n
c
e
 
d
u
r
i
n
g
 
a
n
d
 
a
f
t
e
r
 
t
h
e
 
r
e
s
e
a
r
c
h
 
a
c
t
i
v
i
t
i
e
s
,
 
o
n
 
e
x
p
l
o
i
t
a
t
i
o
n
,
 
o
n
 
f
u
r
t
h
e
r
 
r
e
s
e
a
r
c
h
 
a
n
d
 
o
n
 
t
h
e
 
p
r
o
m
o
t
i
o
n
 
a
n
d
 
d
i
s
s
e
m
i
n
a
t
i
o
n
 
o
f
 
k
n
o
w
l
e
d
g
e
.
 
T
h
i
s
 
h
a
s
 
b
e
e
n
 
a
n
 
a
r
e
a
 
o
f
 
c
o
n
t
i
n
u
o
u
s
 
i
m
p
r
o
v
e
m
e
n
t
.
 
T
h
e
 
I
P
R
 
p
r
o
v
i
s
i
o
n
s
 
i
n
 
t
h
e
 
6
t
h
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
m
o
d
e
l
 
c
o
n
t
r
a
c
t
 
w
e
r
e
 
e
s
t
a
b
l
i
s
h
e
d
 
w
i
t
h
 
a
 
v
i
e
w
 
t
o
 
s
i
m
p
l
i
f
y
i
n
g
 
t
h
e
 
r
u
l
e
s
 
a
n
d
 
m
a
k
i
n
g
 
t
h
e
m
 
s
e
l
f
-
s
u
s
t
a
i
n
a
b
l
e
 
a
s
 
w
e
l
l
 
a
s
 
i
m
p
r
o
v
i
n
g
 
t
h
e
i
r
 
l
e
g
a
l
 
c
e
r
t
a
i
n
t
y
 
b
y
 
r
e
s
t
r
i
c
t
i
n
g
 
a
c
c
e
s
s
 
r
i
g
h
t
s
 
t
o
 
w
h
a
t
 
i
s
 
r
e
a
l
l
y
 
n
e
c
e
s
s
a
r
y
 
e
i
t
h
e
r
 
f
o
r
 
c
a
r
r
y
i
n
g
 
o
u
t
 
t
h
e
 
p
r
o
j
e
c
t
 
o
f
 
f
o
r
 
e
n
s
u
r
i
n
g
 
o
p
t
i
m
a
l
 
e
x
p
l
o
i
t
a
t
i
o
n
 
o
f
 
i
t
s
 
r
e
s
u
l
t
s
.
 
M
a
n
y
 
o
f
 
t
h
e
 
d
i
f
f
i
c
u
l
t
i
e
s
 
f
a
c
e
d
 
b
y
 
p
a
r
t
i
c
i
p
a
n
t
s
 
r
e
s
u
l
t
 
f
r
o
m
:
 
t
h
e
 
l
a
r
g
e
 
n
u
m
b
e
r
 
o
f
 
p
a
r
t
i
c
i
p
a
n
t
s
 
i
n
 
s
o
m
e
 
p
r
o
j
e
c
t
s
 
(
i
n
 
p
a
r
t
i
c
u
l
a
r
 
t
h
e
 
n
e
w
 
i
n
s
t
r
u
m
e
n
t
s
 
o
f
 
t
h
e
 
6
t
h
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
)
;
 
f
r
o
m
 
t
h
e
 
g
r
o
w
i
n
g
 
r
e
l
e
v
a
n
c
e
 
o
f
 
I
P
R
 
i
n
 
t
o
d
a
y
’
s
 
k
n
o
w
l
e
d
g
e
-
b
a
s
e
d
 
e
c
o
n
o
m
y
;
 
a
n
d
,
 
f
r
o
m
 
a
 
l
a
c
k
 
o
f
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
s
o
m
e
 
l
e
s
s
-
e
x
p
e
r
i
e
n
c
e
d
 
p
a
r
t
i
c
i
p
a
n
t
s
.
 
A
c
c
o
r
d
i
n
g
l
y
,
 
I
P
R
 
g
u
i
d
e
l
i
n
e
s
 
f
o
r
 
t
h
e
 
6
t
h
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
p
r
o
j
e
c
t
s
 
h
a
v
e
 
b
e
e
n
 
d
e
v
e
l
o
p
e
d
,
 
a
n
d
 
t
h
e
 
C
o
m
m
i
s
s
i
o
n
 
f
u
n
d
s
 
a
 
p
r
o
j
e
c
t
 
(
I
P
R
-
H
e
l
p
d
e
s
k
)
 
t
h
a
t
 
p
r
o
v
i
d
e
s
 
f
r
e
e
 
a
d
v
i
c
e
 
t
o
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
p
a
r
t
i
c
i
p
a
n
t
s
 
w
h
o
 
h
a
v
e
 
I
P
R
 
e
n
q
u
i
r
i
e
s
 
o
n
 
w
h
a
t
 
i
s
 
r
e
a
l
l
y
 
n
e
c
e
s
s
a
r
y
 
e
i
t
h
e
r
 
f
o
r
 
c
a
r
r
y
i
n
g
 
o
u
t
 
t
h
e
 
p
r
o
j
e
c
t
 
o
r
 
f
o
r
 
e
n
s
u
r
i
n
g
 
o
p
t
i
m
a
l
 
e
x
p
l
o
i
t
a
t
i
o
n
 
o
f
 
i
t
s
 
r
e
s
u
l
t
s
.
 
F
i
n
a
l
l
y
,
 
i
t
 
s
h
o
u
l
d
 
b
e
 
r
e
m
e
m
b
e
r
e
d
 
t
h
a
t
 
t
h
e
 
a
p
p
r
o
a
c
h
 
o
n
 
I
P
R
 
p
r
o
v
i
s
i
o
n
s
 
i
n
t
e
r
c
o
n
n
e
c
t
s
 
w
i
t
h
 
a
 
f
a
r
 
w
i
d
e
r
 
r
a
n
g
e
 
o
f
 
i
s
s
u
e
s
 
t
h
a
n
 
j
u
s
t
 
r
e
s
e
a
r
c
h
.
 
A
n
y
 
i
m
p
r
o
v
e
m
e
n
t
 
o
r
 
s
i
m
p
l
i
f
i
c
a
t
i
o
n
 
o
f
 
I
P
R
 
p
r
o
v
i
s
i
o
n
s
 
u
n
d
e
r
 
t
h
e
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
w
i
l
l
 
n
e
e
d
 
t
o
 
b
e
 
c
o
n
s
i
s
t
e
n
t
 
w
i
t
h
 
t
h
e
 
g
e
n
e
r
a
l
 
C
o
m
m
u
n
i
t
y
 
r
u
l
e
s
.
 
A
n
d
 
f
o
r
 
t
h
e
 
f
u
t
u
r
e
,
 
t
h
e
 
c
o
n
s
u
l
t
a
t
i
o
n
 
r
e
c
e
n
t
l
y
 
l
a
u
n
c
h
e
d
 
b
y
 
t
h
e
 
C
o
m
m
i
s
s
i
o
n
 
o
n
 
t
h
e
 
g
l
o
b
a
l
 
s
t
a
t
e
 
a
i
d
 
r
e
f
o
r
m
 
d
e
v
o
t
e
s
 
a
 
l
a
r
g
e
 
p
a
r
t
 
t
o
 
t
h
e
 
k
e
y
 
p
r
i
o
r
i
t
i
e
s
 
o
f
 
t
h
e
 
L
i
s
b
o
n
 
S
t
r
a
t
e
g
y
,
 
i
n
c
l
u
d
i
n
g
 
r
e
s
e
a
r
c
h
 
a
c
t
i
v
i
t
i
e
s
.
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R
E
C
O
M
M
E
N
D
A
T
I
O
N
S
 
O
B
S
E
R
V
A
T
I
O
N
S
 
F
R
O
M
 
T
H
E
 
C
O
M
M
I
S
S
I
O
N
 
S
E
R
V
I
C
E
S
 
 
1
0
 
 
T
h
e
 
a
s
s
e
s
s
m
e
n
t
 
o
f
 
t
h
e
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
s
h
o
u
l
d
 
b
e
 
f
u
r
t
h
e
r
 
d
e
v
e
l
o
p
e
d
 
s
y
s
t
e
m
a
t
i
c
a
l
l
y
 
a
n
d
 
s
h
o
u
l
d
 
r
e
f
l
e
c
t
 
t
h
e
 
n
e
w
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
t
h
e
 
i
n
t
e
r
a
c
t
i
v
e
 
n
a
t
u
r
e
 
o
f
 
i
n
n
o
v
a
t
i
o
n
.
 
A
s
s
e
s
s
m
e
n
t
 
s
h
o
u
l
d
 
a
l
s
o
 
a
d
d
r
e
s
s
 
t
h
e
 
s
t
r
u
c
t
u
r
a
l
 
i
m
p
a
c
t
 
o
f
 
t
h
e
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
o
n
 
t
h
e
 
E
u
r
o
p
e
a
n
 
e
c
o
n
o
m
i
c
 
a
n
d
 
r
e
s
e
a
r
c
h
 
l
a
n
d
s
c
a
p
e
.
 
P
r
o
g
r
a
m
m
e
 
e
v
a
l
u
a
t
i
o
n
 
i
n
 
r
e
s
e
a
r
c
h
 
d
e
s
i
g
n
 
a
n
d
 
m
a
n
a
g
e
m
e
n
t
 
i
s
 
o
f
 
c
r
u
c
i
a
l
 
i
m
p
o
r
t
a
n
c
e
.
 
E
f
f
e
c
t
i
v
e
 
r
e
s
e
a
r
c
h
 
e
v
a
l
u
a
t
i
o
n
 
i
s
 
a
l
s
o
 
a
 
c
r
i
t
i
c
a
l
 
c
o
m
p
o
n
e
n
t
 
i
n
 
b
u
i
l
d
i
n
g
 
p
u
b
l
i
c
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
a
n
d
 
t
r
u
s
t
 
i
n
 
r
e
s
e
a
r
c
h
 
i
n
v
e
s
t
m
e
n
t
,
 
a
n
d
 
i
s
 
e
s
p
e
c
i
a
l
l
y
 
v
i
t
a
l
 
i
n
 
a
r
e
a
s
 
o
f
 
h
i
g
h
 
r
i
s
k
 
r
e
s
e
a
r
c
h
.
 
V
e
r
y
 
c
o
n
s
i
d
e
r
a
b
l
e
 
e
f
f
o
r
t
s
 
h
a
v
e
 
b
e
e
n
 
m
a
d
e
 
o
v
e
r
 
r
e
c
e
n
t
 
y
e
a
r
s
 
t
o
 
b
o
t
h
 
s
t
r
e
a
m
l
i
n
e
 
a
n
d
 
s
t
r
e
n
g
t
h
e
n
 
t
h
e
 
p
r
o
c
e
s
s
e
s
 
o
f
 
r
e
s
e
a
r
c
h
 
p
r
o
g
r
a
m
m
e
 
e
v
a
l
u
a
t
i
o
n
 
a
n
d
 
m
o
n
i
t
o
r
i
n
g
,
 
w
i
t
h
 
p
a
r
t
i
c
u
l
a
r
 
a
t
t
e
n
t
i
o
n
 
t
o
 
t
h
e
 
n
e
e
d
 
f
o
r
 
s
t
r
o
n
g
e
r
 
a
n
a
l
y
t
i
c
a
l
 
a
n
d
 
e
v
i
d
e
n
c
e
 
b
a
s
e
s
.
 
T
h
e
 
p
r
o
p
o
s
a
l
s
 
f
o
r
 
t
h
e
 
7
t
h
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
g
o
 
f
u
r
t
h
e
r
 
i
n
 
t
h
i
s
 
d
i
r
e
c
t
i
o
n
.
 
T
h
e
y
 
s
e
t
 
o
u
t
 
a
 
n
e
w
 
e
v
a
l
u
a
t
i
o
n
 
a
p
p
r
o
a
c
h
 
w
h
i
c
h
 
w
i
l
l
 
b
e
:
 
m
o
r
e
 
o
r
i
e
n
t
e
d
 
t
o
w
a
r
d
s
 
o
u
t
c
o
m
e
 
a
n
d
 
i
m
p
a
c
t
,
 
c
o
v
e
r
i
n
g
 
t
h
e
 
e
c
o
n
o
m
i
c
,
 
s
o
c
i
a
l
 
a
n
d
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
d
o
m
a
i
n
s
;
 
b
a
s
e
d
 
u
p
o
n
 
c
l
e
a
r
 
a
n
d
 
v
e
r
i
f
i
a
b
l
e
 
o
b
j
e
c
t
i
v
e
s
 
a
n
d
 
i
n
d
i
c
a
t
o
r
s
;
 
s
t
r
e
n
g
t
h
e
n
e
d
 
b
y
 
a
 
h
i
g
h
-
q
u
a
l
i
t
y
 
e
v
i
d
e
n
c
e
 
b
a
s
e
;
 
p
r
o
v
i
d
i
n
g
 
a
 
s
t
r
o
n
g
 
a
r
t
i
c
u
l
a
t
i
o
n
 
b
e
t
w
e
e
n
 
e
x
-
a
n
t
e
 
a
n
d
 
e
x
-
p
o
s
t
 
e
v
a
l
u
a
t
i
o
n
;
 
s
t
r
e
a
m
l
i
n
e
d
 
a
n
d
 
r
a
t
i
o
n
a
l
i
s
e
d
;
 
b
a
s
e
d
 
o
n
 
a
 
c
o
o
r
d
i
n
a
t
e
d
 
a
p
p
r
o
a
c
h
 
w
i
t
h
i
n
 
t
h
e
 
C
o
m
m
i
s
s
i
o
n
 
a
n
d
 
w
i
t
h
 
M
e
m
b
e
r
 
S
t
a
t
e
s
 
a
n
d
 
i
n
c
l
u
d
i
n
g
 
c
o
n
t
a
c
t
s
 
w
i
t
h
 
b
e
s
t
 
p
r
a
c
t
i
c
e
 
a
t
 
w
o
r
l
d
 
l
e
v
e
l
;
 
r
e
s
o
u
r
c
e
d
 
a
t
 
a
 
l
e
v
e
l
 
c
o
m
m
e
n
s
u
r
a
t
e
 
w
i
t
h
 
t
h
e
 
c
h
a
l
l
e
n
g
e
 
a
n
d
 
c
o
m
p
a
r
a
b
l
e
 
w
i
t
h
 
i
n
t
e
r
n
a
t
i
o
n
a
l
 
n
o
r
m
s
.
 
T
h
e
 
p
r
o
p
o
s
e
d
 
n
e
w
 
a
p
p
r
o
a
c
h
 
t
o
 
e
v
a
l
u
a
t
i
o
n
 
w
i
l
l
 
s
e
p
a
r
a
t
e
 
t
h
r
e
e
 
d
i
s
t
i
n
c
t
 
t
a
s
k
s
:
 
t
h
e
 
m
o
n
i
t
o
r
i
n
g
 
o
f
 
p
r
o
g
r
a
m
m
e
 
i
m
p
l
e
m
e
n
t
a
t
i
o
n
 
b
y
 
t
h
e
 
C
o
m
m
i
s
s
i
o
n
 
s
e
r
v
i
c
e
s
;
 
a
n
 
i
n
t
e
r
i
m
 
e
v
a
l
u
a
t
i
o
n
 
c
a
r
r
i
e
d
 
o
u
t
 
a
t
 
m
i
d
 
t
e
r
m
 
b
y
 
s
c
i
e
n
c
e
 
p
a
n
e
l
s
 
s
u
p
p
o
r
t
e
d
 
b
y
 
r
e
l
e
v
a
n
t
 
s
t
a
t
e
-
o
f
-
t
h
e
-
a
r
t
 
m
e
t
h
o
d
s
 
a
n
d
 
t
o
o
l
s
,
 
a
n
d
 
e
n
g
a
g
i
n
g
 
t
o
p
 
l
e
v
e
l
 
s
k
i
l
l
s
 
a
n
d
 
e
x
p
e
r
t
i
s
e
,
 
f
o
c
u
s
i
n
g
 
o
n
 
r
e
s
e
a
r
c
h
 
q
u
a
l
i
t
y
 
a
n
d
 
e
f
f
e
c
t
i
v
e
n
e
s
s
 
a
n
d
 
t
r
a
c
k
i
n
g
 
p
r
o
g
r
e
s
s
;
 
a
n
d
 
a
n
 
i
n
d
e
p
e
n
d
e
n
t
 
e
x
-
p
o
s
t
 
a
s
s
e
s
s
m
e
n
t
 
o
f
 
t
h
e
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
w
i
t
h
i
n
 
2
 
y
e
a
r
s
 
o
f
 
i
t
s
 
c
o
m
p
l
e
t
i
o
n
.
 
O
t
h
e
r
 
k
e
y
 
f
e
a
t
u
r
e
s
 
o
f
 
t
h
e
 
n
e
w
 
a
p
p
r
o
a
c
h
 
w
i
l
l
 
i
n
c
l
u
d
e
 
i
m
p
r
o
v
e
m
e
n
t
s
 
t
o
 
t
h
e
 
s
e
t
t
i
n
g
 
o
f
 
c
l
e
a
r
 
r
e
s
e
a
r
c
h
 
o
b
j
e
c
t
i
v
e
s
 
w
i
t
h
 
a
p
p
r
o
p
r
i
a
t
e
 
i
n
d
i
c
a
t
o
r
s
,
 
n
e
w
 
a
n
d
 
s
i
m
p
l
i
f
i
e
d
 
m
e
a
n
s
 
f
o
r
 
t
h
e
 
c
o
l
l
e
c
t
i
o
n
 
o
f
 
d
a
t
a
 
w
h
i
c
h
 
r
e
d
u
c
e
 
t
h
e
 
b
u
r
d
e
n
 
o
n
 
r
e
s
e
a
r
c
h
 
p
a
r
t
i
c
i
p
a
n
t
s
.
 
M
o
r
e
o
v
e
r
,
 
a
n
 
e
x
p
a
n
d
e
d
 
a
n
d
 
c
o
-
o
r
d
i
n
a
t
e
d
 
s
e
t
 
o
f
 
e
v
a
l
u
a
t
i
o
n
 
s
t
u
d
i
e
s
 
a
t
 
b
o
t
h
 
h
o
r
i
z
o
n
t
a
l
 
a
n
d
 
t
h
e
m
a
t
i
c
 
l
e
v
e
l
,
 
i
n
c
l
u
d
i
n
g
 
l
o
n
g
-
t
e
r
m
 
i
n
n
o
v
a
t
i
o
n
 
i
m
p
a
c
t
s
,
 
w
i
l
l
 
a
l
s
o
 
p
a
y
 
p
a
r
t
i
c
u
l
a
r
 
a
t
t
e
n
t
i
o
n
 
t
o
 
t
h
e
 
a
s
s
e
s
s
m
e
n
t
 
o
f
 
s
y
s
t
e
m
-
l
e
v
e
l
 
e
f
f
e
c
t
s
.
 
T
h
i
s
 
a
p
p
r
o
a
c
h
 
w
i
l
l
 
t
h
e
r
e
b
y
 
b
e
 
m
o
r
e
 
c
o
n
s
i
s
t
e
n
t
 
w
i
t
h
 
w
h
a
t
 
t
h
e
 
P
a
n
e
l
 
h
a
s
 
d
e
s
c
r
i
b
e
d
 
a
s
 
t
h
e
 
i
n
t
e
r
a
c
t
i
v
e
 
n
a
t
u
r
e
 
o
f
 
i
n
n
o
v
a
t
i
o
n
.
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E
u
r
o
p
e
a
n
 
U
n
i
o
n
 
r
e
s
e
a
r
c
h
 
p
o
l
i
c
y
 
R
E
C
O
M
M
E
N
D
A
T
I
O
N
S
 
O
B
S
E
R
V
A
T
I
O
N
S
 
F
R
O
M
 
T
H
E
 
C
O
M
M
I
S
S
I
O
N
 
S
E
R
V
I
C
E
S
 
 
I
 
 
T
h
e
 
E
R
A
 
p
r
o
c
e
s
s
 
m
u
s
t
 
c
o
n
t
i
n
u
e
.
 
T
h
e
 
c
o
h
e
r
e
n
c
e
 
b
e
t
w
e
e
n
 
n
a
t
i
o
n
a
l
 
s
c
i
e
n
c
e
 
a
n
d
 
i
n
n
o
v
a
t
i
o
n
 
p
o
l
i
c
i
e
s
 
a
n
d
 
t
h
e
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
s
 
m
u
s
t
 
i
n
c
r
e
a
s
e
.
 
T
h
e
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
s
h
o
u
l
d
 
c
o
v
e
r
 
h
i
g
h
 
E
u
r
o
p
e
a
n
 
v
a
l
u
e
 
R
T
D
 
a
c
t
i
v
i
t
i
e
s
,
 
w
i
t
h
 
t
a
i
l
o
r
i
n
g
 
f
o
r
 
l
o
c
a
l
 
e
f
f
e
c
t
i
v
e
n
e
s
s
 
a
n
d
 
t
a
k
e
-
u
p
 
o
c
c
u
r
r
i
n
g
 
a
t
 
n
a
t
i
o
n
a
l
 
a
n
d
 
r
e
g
i
o
n
a
l
 
l
e
v
e
l
s
.
 
W
e
 
e
n
d
o
r
s
e
 
t
h
e
 
a
c
t
i
o
n
s
 
i
n
 
t
h
e
 
C
o
m
m
i
s
s
i
o
n
’
s
 
c
o
m
m
u
n
i
c
a
t
i
o
n
 
o
n
 
t
h
e
 
f
u
t
u
r
e
 
E
U
 
R
e
s
e
a
r
c
h
 
P
o
l
i
c
y
.
 
T
h
e
 
a
c
t
i
o
n
s
 
m
u
s
t
 
b
e
 
a
p
p
r
o
p
r
i
a
t
e
l
y
 
d
e
s
i
g
n
e
d
 
t
o
 
d
e
v
e
l
o
p
 
h
i
g
h
-
q
u
a
l
i
t
y
,
 
i
n
t
e
r
n
a
t
i
o
n
a
l
l
y
 
c
o
m
p
e
t
i
t
i
v
e
 
r
e
s
e
a
r
c
h
 
e
n
v
i
r
o
n
m
e
n
t
s
 
i
n
 
E
u
r
o
p
e
.
 
T
h
e
y
 
s
h
o
u
l
d
 
p
r
o
v
i
d
e
 
E
u
r
o
p
e
 
w
i
t
h
 
a
 
p
o
l
i
c
y
 
r
e
s
p
o
n
s
e
 
t
o
 
t
h
e
 
k
e
y
 
c
h
a
l
l
e
n
g
e
s
 
i
d
e
n
t
i
f
i
e
d
 
a
b
o
v
e
.
 
I
n
 
l
i
n
e
 
w
i
t
h
 
t
h
e
 
c
u
r
r
e
n
t
 
d
r
a
f
t
 
T
r
e
a
t
y
 
e
s
t
a
b
l
i
s
h
i
n
g
 
a
 
C
o
n
s
t
i
t
u
t
i
o
n
 
f
o
r
 
E
u
r
o
p
e
 
w
h
i
c
h
 
c
a
l
l
s
 
f
o
r
 
s
t
r
e
n
g
t
h
e
n
i
n
g
 
t
h
e
 
s
c
i
e
n
t
i
f
i
c
 
a
n
d
 
t
e
c
h
n
o
l
o
g
i
c
a
l
 
b
a
s
e
s
 
o
f
 
t
h
e
 
E
u
r
o
p
e
a
n
 
U
n
i
o
n
 
t
h
r
o
u
g
h
 
t
h
e
 
E
u
r
o
p
e
a
n
 
R
e
s
e
a
r
c
h
 
A
r
e
a
,
 
t
h
i
s
 
r
e
c
o
m
m
e
n
d
a
t
i
o
n
 
i
s
 
e
n
t
i
r
e
l
y
 
r
e
f
l
e
c
t
e
d
 
i
n
 
t
h
e
 
p
r
o
p
o
s
a
l
s
 
f
o
r
 
t
h
e
 
7
t
h
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
.
 
T
h
e
 
C
o
n
s
t
i
t
u
t
i
o
n
a
l
 
T
r
e
a
t
y
 
w
i
l
l
 
e
n
s
h
r
i
n
e
 
t
h
e
 
c
o
n
c
e
p
t
 
o
f
 
t
h
e
 
E
u
r
o
p
e
a
n
 
R
e
s
e
a
r
c
h
 
A
r
e
a
.
 
E
f
f
o
r
t
s
 
t
o
 
e
n
s
u
r
e
 
c
o
h
e
r
e
n
c
e
 
b
e
t
w
e
e
n
 
n
a
t
i
o
n
a
l
 
s
c
i
e
n
c
e
 
a
n
d
 
i
n
n
o
v
a
t
i
o
n
 
p
o
l
i
c
i
e
s
 
a
r
e
 
a
l
r
e
a
d
y
 
s
u
p
p
o
r
t
e
d
 
t
h
r
o
u
g
h
 
d
e
d
i
c
a
t
e
d
 
c
h
a
n
n
e
l
s
 
l
i
k
e
 
C
R
E
S
T
,
 
b
u
t
 
a
l
s
o
 
d
e
 
f
a
c
t
o
 
t
h
r
o
u
g
h
 
o
t
h
e
r
 
c
o
n
s
u
l
t
a
t
i
v
e
 
o
r
 
m
a
n
a
g
e
m
e
n
t
 
b
o
d
i
e
s
 
l
i
k
e
 
t
h
e
 
p
r
o
g
r
a
m
m
e
 
c
o
m
m
i
t
t
e
e
s
.
 
M
a
n
y
 
a
c
t
i
o
n
s
 
h
a
v
e
 
a
l
r
e
a
d
y
 
b
e
e
n
 
d
e
v
e
l
o
p
e
d
 
a
n
d
 
w
i
l
l
 
b
e
 
p
u
r
s
u
e
d
.
 
T
h
e
 
E
R
A
-
N
e
t
 
a
c
t
i
v
i
t
i
e
s
 
(
E
u
r
o
p
e
a
n
 
c
o
o
r
d
i
n
a
t
i
o
n
 
o
f
 
n
a
t
i
o
n
a
l
 
a
n
d
/
o
r
 
r
e
g
i
o
n
a
l
 
r
e
s
e
a
r
c
h
 
a
n
d
/
o
r
 
i
n
n
o
v
a
t
i
o
n
 
a
c
t
i
v
i
t
i
e
s
/
p
r
o
g
r
a
m
m
e
s
)
 
c
o
n
t
r
i
b
u
t
e
 
w
i
d
e
l
y
 
t
o
 
e
n
h
a
n
c
e
 
t
h
e
 
c
o
o
p
e
r
a
t
i
o
n
 
b
e
t
w
e
e
n
 
r
e
g
i
o
n
a
l
,
 
n
a
t
i
o
n
a
l
 
a
n
d
 
E
u
r
o
p
e
a
n
 
U
n
i
o
n
 
e
n
t
i
t
i
e
s
.
 
T
h
e
 
E
u
r
o
p
e
a
n
 
S
t
r
a
t
e
g
y
 
F
o
r
u
m
 
o
n
 
R
e
s
e
a
r
c
h
 
I
n
f
r
a
s
t
r
u
c
t
u
r
e
s
 
(
E
S
F
R
I
)
 
b
r
i
n
g
s
 
t
o
g
e
t
h
e
r
 
r
e
p
r
e
s
e
n
t
a
t
i
v
e
s
 
f
r
o
m
 
t
h
e
 
2
5
 
M
e
m
b
e
r
 
S
t
a
t
e
s
,
 
f
r
o
m
 
t
h
e
 
A
s
s
o
c
i
a
t
e
d
 
c
o
u
n
t
r
i
e
s
 
a
n
d
 
r
e
p
r
e
s
e
n
t
a
t
i
v
e
s
 
f
r
o
m
 
t
h
e
 
C
o
m
m
i
s
s
i
o
n
,
 
t
o
 
i
d
e
n
t
i
f
y
 
a
 
l
i
s
t
 
o
f
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
f
o
r
 
d
e
v
e
l
o
p
m
e
n
t
 
o
f
 
r
e
s
e
a
r
c
h
 
i
n
f
r
a
s
t
r
u
c
t
u
r
e
 
i
n
 
E
u
r
o
p
e
.
 
T
h
e
 
m
a
j
o
r
 
i
n
i
t
i
a
t
i
v
e
s
 
p
r
o
v
i
d
e
d
 
f
o
r
 
i
n
 
A
r
t
i
c
l
e
s
 
1
6
9
 
a
n
d
 
1
7
1
 
t
o
 
b
e
 
l
a
u
n
c
h
e
d
 
i
n
 
v
i
e
w
 
o
f
 
c
o
o
p
e
r
a
t
i
o
n
 
b
e
t
w
e
e
n
 
n
a
t
i
o
n
a
l
 
p
r
o
g
r
a
m
m
e
s
 
o
r
 
i
n
i
t
i
a
t
i
v
e
s
 
c
o
n
t
r
i
b
u
t
e
 
t
o
 
t
h
i
s
 
s
a
m
e
 
a
i
m
.
 
M
o
r
e
o
v
e
r
,
 
c
o
m
p
l
e
m
e
n
t
a
r
i
t
i
e
s
 
w
i
t
h
 
n
a
t
i
o
n
a
l
 
r
e
s
e
a
r
c
h
 
a
c
t
i
v
i
t
i
e
s
 
a
n
d
 
C
o
m
m
u
n
i
t
y
 
a
c
t
i
o
n
s
 
a
r
e
 
w
i
d
e
l
y
 
e
x
p
l
o
r
e
d
 
i
n
 
t
h
e
 
7
t
h
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
p
r
o
p
o
s
a
l
s
.
 
F
o
r
 
t
h
e
 
r
e
g
i
o
n
s
 
i
n
 
p
a
r
t
i
c
u
l
a
r
,
 
t
h
e
 
p
r
o
p
o
s
a
l
s
 
b
u
i
l
d
 
o
n
 
t
h
e
 
p
o
s
i
t
i
v
e
 
r
e
s
u
l
t
s
 
o
f
 
t
h
e
 
p
i
l
o
t
 
a
c
t
i
o
n
 
o
n
 
‘
R
e
g
i
o
n
s
 
o
f
 
K
n
o
w
l
e
d
g
e
’
 
a
n
d
 
i
n
c
l
u
d
e
 
s
p
e
c
i
f
i
c
 
a
c
t
i
o
n
s
 
a
i
m
i
n
g
 
a
t
 
s
t
r
e
n
g
t
h
e
n
i
n
g
 
t
h
e
 
c
a
p
a
c
i
t
y
 
o
f
 
t
h
e
 
E
u
r
o
p
e
a
n
 
r
e
g
i
o
n
s
 
t
o
 
i
n
v
e
s
t
 
i
n
 
R
T
D
,
 
t
o
 
c
a
r
r
y
 
o
u
t
 
r
e
s
e
a
r
c
h
 
a
c
t
i
v
i
t
i
e
s
 
a
n
d
 
t
o
 
s
t
r
e
n
g
t
h
e
n
 
t
h
e
i
r
 
r
e
s
e
a
r
c
h
 
p
o
t
e
n
t
i
a
l
.
 
D
e
d
i
c
a
t
e
d
 
a
c
t
i
o
n
s
 
f
o
r
 
t
h
e
 
r
e
c
r
u
i
t
m
e
n
t
 
o
f
 
r
e
s
e
a
r
c
h
e
r
s
 
f
r
o
m
 
o
t
h
e
r
 
E
u
r
o
p
e
a
n
 
U
n
i
o
n
 
c
o
u
n
t
r
i
e
s
,
 
t
h
e
 
s
e
c
o
n
d
m
e
n
t
 
o
f
 
r
e
s
e
a
r
c
h
 
a
n
d
 
m
a
n
a
g
e
m
e
n
t
 
s
t
a
f
f
,
 
t
h
e
 
o
r
g
a
n
i
s
a
t
i
o
n
 
o
f
 
e
v
a
l
u
a
t
i
o
n
 
f
a
c
i
l
i
t
i
e
s
 
a
n
d
 
t
h
e
 
a
c
q
u
i
s
i
t
i
o
n
 
a
n
d
 
d
e
v
e
l
o
p
m
e
n
t
 
o
f
 
r
e
s
e
a
r
c
h
 
e
q
u
i
p
m
e
n
t
 
a
r
e
 
f
o
r
e
s
e
e
n
.
 
S
u
c
h
 
a
c
t
i
o
n
s
 
w
i
l
l
 
a
l
s
o
 
h
e
l
p
 
i
d
e
n
t
i
f
y
 
n
e
e
d
s
 
a
n
d
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
f
o
r
 
r
e
i
n
f
o
r
c
i
n
g
 
t
h
e
 
r
e
s
e
a
r
c
h
 
c
a
p
a
c
i
t
i
e
s
 
o
f
 
e
x
i
s
t
i
n
g
 
a
n
d
 
e
m
e
r
g
i
n
g
 
c
e
n
t
r
e
s
 
o
f
 
e
x
c
e
l
l
e
n
c
e
 
i
n
 
t
h
e
s
e
 
r
e
g
i
o
n
s
,
 
w
h
i
c
h
 
c
a
n
 
b
e
 
m
e
t
 
b
y
 
s
t
r
u
c
t
u
r
a
l
 
f
u
n
d
s
.
 
T
h
e
 
P
a
n
e
l
’
s
 
e
n
d
o
r
s
e
m
e
n
t
 
o
f
 
t
h
e
 
p
r
o
p
o
s
e
d
 
a
c
t
i
o
n
s
 
i
n
 
t
h
e
 
C
o
m
m
i
s
s
i
o
n
’
s
 
C
o
m
m
u
n
i
c
a
t
i
o
n
 
f
r
o
m
 
J
u
n
e
 
2
0
0
4
 
o
n
 
t
h
e
 
f
u
t
u
r
e
 
E
u
r
o
p
e
a
n
 
U
n
i
o
n
 
r
e
s
e
a
r
c
h
 
p
o
l
i
c
y
 
w
a
s
 
p
a
r
a
l
l
e
l
e
d
 
b
y
 
t
h
e
 
s
t
r
o
n
g
 
s
u
p
p
o
r
t
 
w
h
i
c
h
 
c
a
m
e
 
f
r
o
m
 
s
t
a
k
e
h
o
l
d
e
r
s
 
w
h
o
 
p
a
r
t
i
c
i
p
a
t
e
d
 
i
n
 
t
h
e
 
o
n
l
i
n
e
 
c
o
n
s
u
l
t
a
t
i
o
n
 
o
n
 
t
h
e
 
C
o
m
m
u
n
i
c
a
t
i
o
n
.
 
T
h
e
 
m
a
i
n
 
a
c
t
i
o
n
s
 
s
u
g
g
e
s
t
e
d
 
i
n
 
t
h
e
 
c
o
n
s
u
l
t
a
t
i
o
n
 
d
o
c
u
m
e
n
t
 
w
e
r
e
 
t
a
k
e
n
 
o
n
-
b
o
a
r
d
 
i
n
 
t
h
e
 
d
e
s
i
g
n
 
o
f
 
t
h
e
 
n
e
w
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
,
 
i
n
c
l
u
d
i
n
g
 
t
h
e
 
c
r
e
a
t
i
o
n
 
o
f
 
a
 
E
u
r
o
p
e
a
n
 
R
e
s
e
a
r
c
h
 
C
o
u
n
c
i
l
,
 
d
e
v
e
l
o
p
m
e
n
t
 
o
f
 
J
o
i
n
t
 
T
e
c
h
n
o
l
o
g
y
 
I
n
i
t
i
a
t
i
v
e
s
,
 
e
n
h
a
n
c
e
m
e
n
t
 
o
f
 
t
h
e
 
c
o
-
o
r
d
i
n
a
t
i
o
n
 
o
f
 
n
a
t
i
o
n
a
l
 
r
e
s
e
a
r
c
h
 
p
r
o
g
r
a
m
m
e
s
 
a
n
d
 
a
c
t
i
o
n
s
 
t
o
 
s
t
r
e
n
g
t
h
e
n
 
h
u
m
a
n
 
p
o
t
e
n
t
i
a
l
 
i
n
 
r
e
s
e
a
r
c
h
.
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R
E
C
O
M
M
E
N
D
A
T
I
O
N
S
 
O
B
S
E
R
V
A
T
I
O
N
S
 
F
R
O
M
 
T
H
E
 
C
O
M
M
I
S
S
I
O
N
 
S
E
R
V
I
C
E
S
 
 
I
I
 
 
E
u
r
o
p
e
 
m
u
s
t
 
s
t
r
i
v
e
 
f
o
r
 
t
h
e
 
b
e
s
t
 
i
n
t
e
g
r
a
t
i
o
n
 
o
f
 
t
h
e
 
N
e
w
 
M
e
m
b
e
r
 
S
t
a
t
e
s
.
 
I
n
c
l
u
s
i
o
n
 
i
n
 
a
l
l
 
E
U
 
p
o
l
i
c
i
e
s
 
a
n
d
 
i
n
s
t
r
u
m
e
n
t
s
 
i
s
 
a
 
p
r
e
r
e
q
u
i
s
i
t
e
 
f
o
r
 
e
f
f
e
c
t
i
v
e
l
y
 
t
a
p
p
i
n
g
 
t
h
e
 
s
i
g
n
i
f
i
c
a
n
t
 
h
u
m
a
n
 
a
n
d
 
e
c
o
n
o
m
i
c
 
p
o
t
e
n
t
i
a
l
 
o
f
 
t
h
e
s
e
 
c
o
u
n
t
r
i
e
s
 
t
o
 
b
u
i
l
d
 
a
 
m
o
r
e
 
c
o
m
p
e
t
i
t
i
v
e
 
a
n
d
 
c
o
h
e
s
i
v
e
 
E
u
r
o
p
e
,
 
e
n
j
o
y
i
n
g
 
s
u
s
t
a
i
n
e
d
 
d
e
v
e
l
o
p
m
e
n
t
.
 
T
h
e
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
s
 
s
h
o
u
l
d
 
h
e
l
p
 
a
c
c
e
l
e
r
a
t
e
 
t
h
e
 
p
r
o
c
e
s
s
 
o
f
 
i
n
t
e
g
r
a
t
i
o
n
 
T
h
i
s
 
r
e
c
o
m
m
e
n
d
a
t
i
o
n
 
r
e
f
l
e
c
t
s
 
c
o
n
c
e
r
n
s
 
a
l
r
e
a
d
y
 
t
a
c
k
l
e
d
 
i
n
 
t
h
e
 
p
r
e
v
i
o
u
s
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
s
 
a
n
d
 
h
a
s
 
b
e
e
n
 
p
a
r
t
i
c
u
l
a
r
l
y
 
t
a
k
e
n
 
i
n
t
o
 
a
c
c
o
u
n
t
 
w
h
e
n
 
d
e
s
i
g
n
i
n
g
 
t
h
e
 
n
e
w
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
.
 
T
h
e
 
N
e
w
 
M
e
m
b
e
r
 
S
t
a
t
e
s
 
w
e
r
e
 
a
l
r
e
a
d
y
 
a
c
t
i
v
e
 
p
a
r
t
n
e
r
s
 
i
n
 
t
h
e
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
b
u
t
 
a
r
e
 
n
o
w
 
d
i
r
e
c
t
l
y
 
i
n
v
o
l
v
e
d
 
i
n
 
t
h
e
 
d
e
c
i
s
i
o
n
-
m
a
k
i
n
g
 
p
r
o
c
e
s
s
e
s
 
f
o
r
 
t
h
e
 
7
t
h
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
.
 
T
h
i
s
 
w
i
l
l
 
p
r
o
v
i
d
e
 
a
n
 
o
p
p
o
r
t
u
n
i
t
y
 
f
o
r
 
t
h
e
s
e
 
c
o
u
n
t
r
i
e
s
 
t
o
 
b
e
t
t
e
r
 
a
r
t
i
c
u
l
a
t
e
 
t
h
e
i
r
 
n
e
e
d
s
 
a
n
d
 
h
e
l
p
 
t
a
i
l
o
r
 
t
h
e
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
s
 
b
o
t
h
 
a
c
c
o
r
d
i
n
g
 
t
o
 
t
h
o
s
e
 
a
n
d
 
t
o
 
t
h
e
i
r
 
a
r
e
a
s
 
o
f
 
s
t
r
e
n
g
t
h
.
 
H
o
w
e
v
e
r
,
 
t
h
e
 
C
o
m
m
i
s
s
i
o
n
 
i
s
 
a
w
a
r
e
 
o
f
 
t
h
e
 
s
p
e
c
i
f
i
c
 
c
i
r
c
u
m
s
t
a
n
c
e
s
 
o
f
 
t
h
e
s
e
 
M
e
m
b
e
r
 
S
t
a
t
e
s
 
a
s
 
r
e
g
a
r
d
s
 
t
h
e
i
r
 
f
u
l
l
 
i
n
t
e
g
r
a
t
i
o
n
 
w
i
t
h
 
t
h
e
 
E
u
r
o
p
e
a
n
 
r
e
s
e
a
r
c
h
 
s
y
s
t
e
m
,
 
a
s
 
w
e
l
l
 
a
s
 
t
h
e
 
s
i
g
n
i
f
i
c
a
n
t
 
r
e
s
e
a
r
c
h
 
p
o
t
e
n
t
i
a
l
 
t
h
a
t
 
h
a
s
 
y
e
t
 
t
o
 
b
e
 
f
u
l
l
y
 
u
n
l
o
c
k
e
d
.
 
T
h
e
 
p
a
r
t
i
c
u
l
a
r
 
e
f
f
o
r
t
s
 
w
h
i
c
h
 
w
i
l
l
 
b
e
 
m
a
d
e
 
s
h
o
u
l
d
 
b
e
 
p
l
a
c
e
d
 
i
n
 
a
 
l
o
n
g
 
t
r
a
d
i
t
i
o
n
 
o
f
 
p
a
r
t
i
c
i
p
a
t
i
o
n
 
a
n
d
 
o
p
e
n
n
e
s
s
 
t
o
 
o
t
h
e
r
 
c
o
u
n
t
r
i
e
s
.
 
A
s
 
f
r
o
m
 
4
t
h
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
o
n
w
a
r
d
s
,
 
t
h
e
 
C
o
m
m
i
s
s
i
o
n
 
h
a
s
 
p
r
o
g
r
e
s
s
i
v
e
l
y
 
i
n
v
o
l
v
e
d
 
A
c
c
e
d
i
n
g
 
c
o
u
n
t
r
i
e
s
 
i
n
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
a
c
t
i
v
i
t
i
e
s
 
(
o
f
 
w
h
i
c
h
 
m
o
s
t
 
b
e
c
a
m
e
 
N
e
w
 
M
e
m
b
e
r
 
S
t
a
t
e
s
 
i
n
 
t
h
e
 
m
e
a
n
t
i
m
e
)
,
 
A
s
s
o
c
i
a
t
e
d
 
c
o
u
n
t
r
i
e
s
 
a
n
d
 
t
h
i
r
d
 
c
o
u
n
t
r
i
e
s
.
 
A
s
 
a
 
r
e
s
u
l
t
,
 
t
h
e
 
p
a
r
t
i
c
i
p
a
t
i
o
n
 
o
f
 
N
e
w
 
M
e
m
b
e
r
s
 
S
t
a
t
e
s
 
i
n
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
p
r
o
j
e
c
t
s
 
i
s
 
a
l
r
e
a
d
y
 
c
l
e
a
r
l
y
 
e
s
t
a
b
l
i
s
h
e
d
 
a
n
d
 
w
i
l
l
 
p
r
o
g
r
e
s
s
 
f
u
r
t
h
e
r
.
 
S
p
e
c
i
f
i
c
 
a
c
t
i
v
i
t
i
e
s
 
a
r
e
 
e
n
v
i
s
a
g
e
d
 
i
n
 
t
h
e
 
7
t
h
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
p
r
o
p
o
s
a
l
s
 
n
o
t
a
b
l
y
 
t
h
r
o
u
g
h
 
a
c
t
i
o
n
s
 
f
o
r
 
t
h
e
 
C
o
n
v
e
r
g
e
n
c
e
 
r
e
g
i
o
n
s
 
o
f
 
t
h
e
 
E
u
r
o
p
e
a
n
 
U
n
i
o
n
.
 
A
c
t
i
o
n
s
 
i
n
 
f
a
v
o
u
r
 
o
f
 
r
e
g
i
o
n
s
 
(
‘
R
e
g
i
o
n
s
 
o
f
 
K
n
o
w
l
e
d
g
e
’
)
 
w
i
l
l
 
a
l
s
o
 
o
f
f
e
r
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
t
o
 
s
t
r
e
n
g
t
h
e
n
 
t
h
e
 
r
e
s
e
a
r
c
h
 
c
a
p
a
c
i
t
i
e
s
 
i
n
 
t
h
e
s
e
 
c
o
u
n
t
r
i
e
s
,
 
w
h
i
l
e
 
r
e
m
a
i
n
i
n
g
 
o
p
e
n
 
a
n
d
 
i
n
v
o
l
v
i
n
g
 
r
e
g
i
o
n
s
 
f
r
o
m
 
a
l
l
 
M
e
m
b
e
r
 
S
t
a
t
e
s
 
(
s
e
e
 
f
o
r
 
e
x
a
m
p
l
e
 
t
h
e
 
C
o
m
m
i
s
s
i
o
n
 
s
e
r
v
i
c
e
s
’
 
o
b
s
e
r
v
a
t
i
o
n
s
 
t
o
 
t
h
e
 
P
a
n
e
l
’
s
 
R
e
c
o
m
m
e
n
d
a
t
i
o
n
 
I
)
.
 
I
n
 
a
d
d
i
t
i
o
n
,
 
c
o
m
p
l
e
m
e
n
t
a
r
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e
 
s
o
u
g
h
t
 
w
i
t
h
 
t
h
e
 
a
c
t
i
o
n
 
o
f
 
t
h
e
 
S
t
r
u
c
t
u
r
a
l
 
F
u
n
d
s
 
t
o
 
o
v
e
r
c
o
m
e
 
s
p
e
c
i
f
i
c
 
w
e
a
k
n
e
s
s
e
s
.
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R
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I
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O
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S
E
R
V
A
T
I
O
N
S
 
F
R
O
M
 
T
H
E
 
C
O
M
M
I
S
S
I
O
N
 
S
E
R
V
I
C
E
S
 
 
I
I
I
 
 
W
e
 
s
u
p
p
o
r
t
 
t
h
e
 
e
s
t
a
b
l
i
s
h
m
e
n
t
 
o
f
 
a
 
E
u
r
o
p
e
a
n
 
R
e
s
e
a
r
c
h
 
C
o
u
n
c
i
l
.
 
T
h
e
 
C
o
u
n
c
i
l
 
n
e
e
d
s
 
s
u
f
f
i
c
i
e
n
t
 
r
e
s
o
u
r
c
e
s
 
t
o
 
m
a
k
e
 
a
 
d
i
f
f
e
r
e
n
c
e
 
t
o
 
t
h
e
 
E
u
r
o
p
e
a
n
 
s
c
i
e
n
c
e
 
b
a
s
e
.
 
I
t
 
m
u
s
t
 
p
r
o
m
o
t
e
 
e
x
c
e
l
l
e
n
c
e
 
i
n
 
s
c
i
e
n
c
e
,
 
b
e
 
c
o
s
t
 
e
f
f
i
c
i
e
n
t
 
a
n
d
 
e
n
c
o
u
r
a
g
e
 
t
h
e
 
d
e
v
e
l
o
p
m
e
n
t
 
o
f
 
w
o
r
l
d
-
c
l
a
s
s
 
r
e
s
e
a
r
c
h
 
e
n
v
i
r
o
n
m
e
n
t
s
.
 
S
c
i
e
n
t
i
f
i
c
 
f
i
e
l
d
s
 
w
i
t
h
 
p
o
t
e
n
t
i
a
l
 
f
o
r
 
l
o
n
g
-
t
e
r
m
 
i
m
p
a
c
t
 
o
n
 
c
o
m
p
e
t
i
t
i
v
e
n
e
s
s
 
a
n
d
 
i
n
n
o
v
a
t
i
o
n
 
s
h
o
u
l
d
 
a
l
s
o
 
b
e
 
s
t
r
o
n
g
l
y
 
s
u
p
p
o
r
t
e
d
.
 
T
h
e
 
C
o
m
m
i
s
s
i
o
n
 
w
a
r
m
l
y
 
w
e
l
c
o
m
e
s
 
t
h
e
 
s
u
p
p
o
r
t
 
f
r
o
m
 
t
h
e
 
P
a
n
e
l
 
f
o
r
 
t
h
e
 
c
r
e
a
t
i
o
n
 
o
f
 
a
 
E
u
r
o
p
e
a
n
 
R
e
s
e
a
r
c
h
 
C
o
u
n
c
i
l
.
 
T
h
i
s
 
p
r
o
p
o
s
a
l
 
f
o
l
l
o
w
s
 
i
n
-
d
e
p
t
h
 
r
e
f
l
e
c
t
i
o
n
s
,
 
s
u
p
p
o
r
t
e
d
 
b
y
 
t
h
e
 
C
o
m
m
u
n
i
c
a
t
i
o
n
s
 
o
n
 
‘
B
a
s
i
c
 
r
e
s
e
a
r
c
h
’
2
5
 
a
n
d
 
o
n
 
‘
S
c
i
e
n
c
e
 
a
n
d
 
t
e
c
h
n
o
l
o
g
y
,
 
t
h
e
 
k
e
y
 
t
o
 
E
u
r
o
p
e
’
s
 
f
u
t
u
r
e
’
2
6
.
 
T
h
e
 
c
r
e
a
t
i
o
n
 
o
f
 
a
 
E
u
r
o
p
e
a
n
 
R
e
s
e
a
r
c
h
 
C
o
u
n
c
i
l
 
t
o
 
s
u
p
p
o
r
t
 
i
n
v
e
s
t
i
g
a
t
o
r
-
d
r
i
v
e
n
 
r
e
s
e
a
r
c
h
 
i
n
 
a
l
l
 
s
c
i
e
n
t
i
f
i
c
 
a
n
d
 
t
e
c
h
n
o
l
o
g
i
c
a
l
 
f
i
e
l
d
s
 
i
s
 
o
n
e
 
o
f
 
t
h
e
 
c
o
r
n
e
r
s
t
o
n
e
s
 
o
f
 
t
h
e
 
C
o
m
m
i
s
s
i
o
n
’
s
 
p
r
o
p
o
s
a
l
s
 
f
o
r
 
t
h
e
 
7
t
h
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
.
 
I
t
 
i
s
 
d
e
s
i
g
n
e
d
 
t
o
 
e
n
h
a
n
c
e
 
t
h
e
 
d
y
n
a
m
i
s
m
,
 
t
h
e
 
c
r
e
a
t
i
v
i
t
y
 
a
n
d
 
t
h
e
 
e
x
c
e
l
l
e
n
c
e
 
o
f
 
E
u
r
o
p
e
a
n
 
r
e
s
e
a
r
c
h
 
a
t
 
t
h
e
 
f
r
o
n
t
i
e
r
s
 
o
f
 
k
n
o
w
l
e
d
g
e
.
 
T
h
e
 
a
p
p
r
o
a
c
h
 
w
i
l
l
 
b
e
 
v
e
r
y
 
d
i
f
f
e
r
e
n
t
 
f
r
o
m
 
t
h
e
 
c
l
a
s
s
i
c
 
a
c
t
i
v
i
t
i
e
s
 
b
a
s
e
d
 
o
n
 
c
o
l
l
a
b
o
r
a
t
i
o
n
 
a
c
r
o
s
s
 
g
e
o
g
r
a
p
h
i
c
 
b
o
r
d
e
r
s
 
i
n
 
p
r
e
v
i
o
u
s
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
s
.
 
T
h
e
 
s
o
l
e
 
c
r
i
t
e
r
i
o
n
 
o
f
 
s
e
l
e
c
t
i
o
n
 
w
i
l
l
 
h
e
r
e
 
b
e
 
t
h
e
 
e
x
c
e
l
l
e
n
c
e
 
o
f
 
t
h
e
 
r
e
s
e
a
r
c
h
,
 
a
n
d
 
f
o
r
 
t
h
e
 
f
i
r
s
t
 
t
i
m
e
,
 
i
n
d
i
v
i
d
u
a
l
 
t
e
a
m
s
 
w
i
l
l
 
b
e
 
i
n
 
m
u
t
u
a
l
 
c
o
m
p
e
t
i
t
i
o
n
.
 
T
h
e
y
 
w
i
l
l
 
p
r
e
s
e
n
t
 
t
h
e
i
r
 
p
r
o
p
o
s
a
l
 
o
n
 
s
u
b
j
e
c
t
s
 
o
f
 
t
h
e
i
r
 
c
h
o
i
c
e
,
 
i
n
d
e
p
e
n
d
e
n
t
l
y
 
o
f
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
p
r
i
o
r
i
t
i
e
s
.
 
T
h
e
 
s
u
c
c
e
s
s
f
u
l
 
r
e
s
e
a
r
c
h
 
p
r
o
p
o
s
a
l
s
 
w
i
l
l
 
r
e
s
p
o
n
d
 
t
o
 
t
h
e
 
m
o
s
t
 
p
r
o
m
i
s
i
n
g
 
a
n
d
 
p
r
o
d
u
c
t
i
v
e
 
a
r
e
a
s
 
o
f
 
r
e
s
e
a
r
c
h
 
a
n
d
 
w
i
l
l
 
g
e
n
e
r
a
t
e
 
n
e
w
 
k
n
o
w
l
e
d
g
e
 
a
n
d
 
e
v
e
n
 
n
e
w
 
f
i
e
l
d
s
 
o
f
 
k
n
o
w
l
e
d
g
e
.
 
T
h
e
 
C
o
m
m
i
s
s
i
o
n
 
w
i
l
l
 
e
n
s
u
r
e
 
t
h
e
 
i
n
d
e
p
e
n
d
e
n
c
e
 
a
n
d
 
a
u
t
o
n
o
m
y
 
o
f
 
t
h
e
 
E
R
C
,
 
a
s
 
w
e
l
l
 
a
s
 
i
t
s
 
e
f
f
i
c
i
e
n
c
y
 
a
n
d
 
e
f
f
e
c
t
i
v
e
n
e
s
s
.
 
T
h
e
 
E
R
C
 
w
i
l
l
 
c
o
n
s
i
s
t
 
o
f
 
a
 
S
c
i
e
n
t
i
f
i
c
 
C
o
u
n
c
i
l
 
s
u
p
p
o
r
t
e
d
 
b
y
 
a
 
d
e
d
i
c
a
t
e
d
 
i
m
p
l
e
m
e
n
t
a
t
i
o
n
 
s
t
r
u
c
t
u
r
e
.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2
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O
N
S
 
F
R
O
M
 
T
H
E
 
C
O
M
M
I
S
S
I
O
N
 
S
E
R
V
I
C
E
S
 
 
I
V
 
 
W
e
 
s
u
p
p
o
r
t
 
t
h
e
 
i
d
e
a
 
o
f
 
e
s
t
a
b
l
i
s
h
i
n
g
 
a
 
l
i
m
i
t
e
d
 
n
u
m
b
e
r
 
o
f
 
‘
t
e
c
h
n
o
l
o
g
y
 
p
l
a
t
f
o
r
m
s
’
,
 
w
i
t
h
 
t
h
e
 
o
b
j
e
c
t
i
v
e
 
o
f
 
e
s
t
a
b
l
i
s
h
i
n
g
 
E
u
r
o
p
e
a
n
 
l
e
a
d
e
r
s
h
i
p
 
i
n
 
k
e
y
 
e
m
e
r
g
i
n
g
 
t
e
c
h
n
o
l
o
g
i
e
s
,
 
t
h
e
r
e
b
y
 
i
n
c
r
e
a
s
i
n
g
 
p
r
i
v
a
t
e
 
i
n
v
e
s
t
m
e
n
t
 
i
n
 
R
T
D
.
 
T
h
e
s
e
 
l
a
r
g
e
 
c
o
l
l
a
b
o
r
a
t
i
v
e
 
p
r
o
g
r
a
m
m
e
s
 
s
h
o
u
l
d
 
b
e
 
i
n
d
u
s
t
r
y
-
d
r
i
v
e
n
,
 
w
i
t
h
 
p
u
b
l
i
c
/
p
r
i
v
a
t
e
 
p
a
r
t
n
e
r
s
h
i
p
s
 
f
o
r
 
b
o
t
h
 
f
u
n
d
i
n
g
 
a
n
d
 
e
x
e
c
u
t
i
o
n
.
 
T
h
e
y
 
s
h
o
u
l
d
 
i
n
v
o
l
v
e
 
a
c
a
d
e
m
i
c
 
i
n
s
t
i
t
u
t
i
o
n
s
,
 
l
a
r
g
e
 
a
n
d
 
s
m
a
l
l
 
c
o
m
p
a
n
i
e
s
 
a
n
d
,
 
o
f
t
e
n
,
 
p
a
r
t
i
c
i
p
a
n
t
s
 
f
r
o
m
 
o
u
t
s
i
d
e
 
E
u
r
o
p
e
.
 
E
x
c
e
l
l
e
n
t
 
m
a
n
a
g
e
m
e
n
t
 
o
f
 
p
o
o
l
e
d
 
r
e
s
o
u
r
c
e
s
,
 
f
r
o
m
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
,
 
n
a
t
i
o
n
a
l
 
s
o
u
r
c
e
s
 
a
n
d
 
i
n
d
u
s
t
r
y
 
w
i
l
l
 
b
e
 
n
e
e
d
e
d
 
t
o
 
m
a
k
e
 
a
n
 
i
m
p
a
c
t
.
 
T
h
e
 
C
o
m
m
i
s
s
i
o
n
,
 
i
n
 
l
i
n
e
 
w
i
t
h
 
t
h
e
 
B
a
r
c
e
l
o
n
a
 
t
a
r
g
e
t
,
 
i
s
 
v
e
r
y
 
c
o
n
c
e
r
n
e
d
 
w
i
t
h
 
t
h
e
 
o
b
j
e
c
t
i
v
e
 
o
f
 
i
n
c
r
e
a
s
i
n
g
 
p
r
i
v
a
t
e
 
i
n
v
e
s
t
m
e
n
t
 
i
n
 
r
e
s
e
a
r
c
h
.
 
I
t
 
i
s
 
t
h
e
r
e
f
o
r
e
 
v
e
r
y
 
m
u
c
h
 
i
n
 
a
g
r
e
e
m
e
n
t
 
w
i
t
h
 
t
h
e
 
P
a
n
e
l
 
i
n
 
t
h
e
 
s
u
p
p
o
r
t
 
g
i
v
e
n
 
t
o
 
E
u
r
o
p
e
a
n
 
T
e
c
h
n
o
l
o
g
y
 
P
l
a
t
f
o
r
m
s
 
a
s
 
p
o
s
s
i
b
l
e
 
a
c
t
i
o
n
s
 
t
o
 
c
o
n
t
r
i
b
u
t
e
 
t
o
 
t
h
i
s
 
o
b
j
e
c
t
i
v
e
.
 
A
t
 
t
h
i
s
 
s
t
a
g
e
,
 
s
o
m
e
 
2
5
 
E
u
r
o
p
e
a
n
 
T
e
c
h
n
o
l
o
g
y
 
P
l
a
t
f
o
r
m
s
 
h
a
v
e
 
b
e
e
n
 
c
o
n
s
t
i
t
u
t
e
d
.
 
T
h
e
 
E
u
r
o
p
e
a
n
 
T
e
c
h
n
o
l
o
g
y
 
P
l
a
t
f
o
r
m
s
 
r
e
p
r
e
s
e
n
t
 
a
 
v
e
r
y
 
u
s
e
f
u
l
 
v
e
h
i
c
l
e
 
f
o
r
 
i
m
p
r
o
v
i
n
g
 
t
h
e
 
s
y
n
e
r
g
i
e
s
 
b
e
t
w
e
e
n
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
,
 
M
e
m
b
e
r
s
 
S
t
a
t
e
s
’
 
p
r
o
g
r
a
m
m
e
s
 
a
n
d
 
i
n
d
u
s
t
r
i
a
l
 
r
e
s
e
a
r
c
h
 
a
n
d
 
d
e
v
e
l
o
p
m
e
n
t
.
 
T
h
e
y
 
b
r
i
n
g
 
t
o
g
e
t
h
e
r
 
a
l
l
 
r
e
l
e
v
a
n
t
 
s
t
a
k
e
h
o
l
d
e
r
s
,
 
i
n
c
l
u
d
i
n
g
 
i
n
d
u
s
t
r
y
,
 
t
h
e
 
r
e
s
e
a
r
c
h
 
c
o
m
m
u
n
i
t
y
 
a
n
d
 
p
u
b
l
i
c
 
a
u
t
h
o
r
i
t
i
e
s
 
a
t
 
d
i
f
f
e
r
e
n
t
 
l
e
v
e
l
s
,
 
a
s
 
w
e
l
l
 
a
s
 
t
h
e
 
f
i
n
a
n
c
i
a
l
 
c
o
m
m
u
n
i
t
y
,
 
r
e
g
u
l
a
t
o
r
s
,
 
c
o
n
s
u
m
e
r
s
 
a
n
d
 
w
i
d
e
r
 
c
i
v
i
l
 
s
o
c
i
e
t
y
,
 
i
n
 
a
d
d
r
e
s
s
i
n
g
 
a
 
p
a
r
t
i
c
u
l
a
r
 
t
e
c
h
n
o
l
o
g
i
c
a
l
 
c
h
a
l
l
e
n
g
e
 
a
n
d
 
i
d
e
n
t
i
f
y
i
n
g
 
S
t
r
a
t
e
g
i
c
 
R
e
s
e
a
r
c
h
 
A
g
e
n
d
a
s
.
 
T
h
e
y
 
p
r
o
v
i
d
e
 
a
n
d
 
h
a
v
e
 
a
l
r
e
a
d
y
 
d
e
m
o
n
s
t
r
a
t
e
d
 
a
 
m
a
j
o
r
 
r
e
i
n
f
o
r
c
e
m
e
n
t
 
o
f
 
t
h
e
 
p
o
t
e
n
t
i
a
l
 
f
o
r
 
i
n
d
u
s
t
r
i
a
l
 
p
a
r
t
i
c
i
p
a
t
i
o
n
 
i
n
 
t
h
e
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
.
 
T
h
e
i
r
 
w
o
r
k
 
c
o
n
s
t
i
t
u
t
e
d
 
a
n
 
i
m
p
o
r
t
a
n
t
 
i
n
p
u
t
 
w
h
e
n
 
d
e
f
i
n
i
n
g
 
t
h
e
 
r
e
s
e
a
r
c
h
 
t
h
e
m
e
s
 
u
n
d
e
r
 
t
h
e
 
7
t
h
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
.
 
T
h
e
 
n
e
w
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
g
o
e
s
 
f
u
r
t
h
e
r
 
b
y
 
e
n
v
i
s
a
g
i
n
g
 
t
h
e
 
e
s
t
a
b
l
i
s
h
m
e
n
t
,
 
i
n
 
a
 
l
i
m
i
t
e
d
 
n
u
m
b
e
r
 
o
f
 
c
a
s
e
s
,
 
o
f
 
‘
J
o
i
n
t
 
T
e
c
h
n
o
l
o
g
y
 
I
n
i
t
i
a
t
i
v
e
s
’
 
(
s
e
e
 
f
o
r
 
e
x
a
m
p
l
e
 
t
h
e
 
C
o
m
m
i
s
s
i
o
n
 
s
e
r
v
i
c
e
s
’
 
o
b
s
e
r
v
a
t
i
o
n
s
 
t
o
 
t
h
e
 
P
a
n
e
l
’
s
 
R
e
c
o
m
m
e
n
d
a
t
i
o
n
 
3
)
.
 
T
h
e
s
e
 
i
n
i
t
i
a
t
i
v
e
s
 
w
i
l
l
 
s
t
i
m
u
l
a
t
e
 
i
n
d
u
s
t
r
i
a
l
 
r
e
s
e
a
r
c
h
 
i
n
 
f
i
e
l
d
s
 
t
h
a
t
 
a
r
e
 
k
e
y
 
t
o
 
E
u
r
o
p
e
’
s
 
e
c
o
n
o
m
i
c
 
g
r
o
w
t
h
 
a
n
d
 
w
e
l
f
a
r
e
 
a
n
d
 
w
h
i
c
h
 
a
r
e
 
o
f
 
s
u
c
h
 
a
n
 
a
m
b
i
t
i
o
u
s
 
s
c
a
l
e
 
t
h
a
t
 
t
h
e
y
 
r
e
q
u
i
r
e
 
l
o
n
g
-
t
e
r
m
 
p
u
b
l
i
c
/
p
r
i
v
a
t
e
 
p
a
r
t
n
e
r
s
h
i
p
s
 
a
n
d
 
w
i
l
l
 
b
e
 
i
m
p
l
e
m
e
n
t
e
d
 
b
y
 
c
o
m
b
i
n
i
n
g
 
p
r
i
v
a
t
e
 
s
e
c
t
o
r
 
i
n
v
e
s
t
m
e
n
t
 
a
n
d
 
p
u
b
l
i
c
 
f
u
n
d
i
n
g
,
 
n
a
t
i
o
n
a
l
 
a
n
d
 
E
u
r
o
p
e
a
n
,
 
i
n
c
l
u
d
i
n
g
 
g
r
a
n
t
 
f
u
n
d
i
n
g
 
f
r
o
m
 
t
h
e
 
R
e
s
e
a
r
c
h
 
F
r
a
m
e
w
o
r
k
 
P
r
o
g
r
a
m
m
e
 
a
n
d
 
l
o
a
n
 
f
i
n
a
n
c
e
 
f
r
o
m
 
t
h
e
 
E
u
r
o
p
e
a
n
 
I
n
v
e
s
t
m
e
n
t
 
B
a
n
k
.
 
K
e
y
 
c
r
i
t
e
r
i
a
 
f
o
r
 
t
h
e
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
o
f
 
J
o
i
n
t
 
T
e
c
h
n
o
l
o
g
y
 
I
n
i
t
i
a
t
i
v
e
s
 
i
n
c
l
u
d
e
 
t
h
e
 
p
r
i
n
c
i
p
l
e
s
 
o
f
 
E
u
r
o
p
e
a
n
 
A
d
d
e
d
 
V
a
l
u
e
 
a
n
d
 
t
h
e
 
n
e
e
d
 
t
o
 
s
u
p
p
o
r
t
 
E
u
r
o
p
e
a
n
 
c
o
m
p
e
t
i
t
i
v
e
n
e
s
s
.
 
 
29
34dj28_BW_EN  13-12-2005  14:12  Page 29 
34dj28_BW_EN  13-12-2005  14:12  Page 30 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
T
H
E
 
F
I
V
E
-
Y
E
A
R
 
A
S
S
E
S
S
M
E
N
T
 
P
A
N
E
L
 
34dj28_BW_EN  13-12-2005  14:12  Page 31 
 
 
 
Dr. 
Vice
 
Pro
Prof
Poli
The
 
Dr. 
Dire
Méd
 
Dr. 
Rec
 
Pro
Cha
of O
 
Dr. 
Prin
 
Pro
Fac
Dire
 
Pro
Dire
 
Pro
Dea
Fou
 
Pro
Prof
 
Pro
Prof
of t
 
Dr. 
Prof
Form
 
Pro
Cha
Dire
34dj28_BW_EN  13-12-2005  14:12  Page 32 
THE 1999-2003 FIVE-YEAR ASSESSMENT PANEL 
 
 
 
Dr. Erkki Ormala (Finland) Chairman of the Panel 
Vice President, Technology Policy, Nokia Corporation 
 
Prof. Nicholas Vonortas (USA, Greece) Rapporteur of the Panel  
Professor and Director, Center for International Science and Technology  
Policy & Associate Professor, Greece Department of Economics,  
The George Washington University 
 
Dr. Ségolène Ayme (France) 
Director of Research, INSERM (Institut National de la Santé et de la Recherche  
Médicale), SC11 “Gene mapping and Clinical Research”; Director of Orphanet 
 
Dr. Lucija Cok (Slovenia) 
Rector, University of Primorska, Former Minister for Education, Research and Sport 
 
Prof. Dervilla Donnelly (Ireland) 
Chair of the Dublin Institute for Advanced Studies; Emeritus Professor  
of Organic Chemistry, University College, Dublin 
 
Dr. Julia King (United Kingdom) 
Principal, Faculty of Engineering, Imperial College London 
 
Prof. Christoph Mandl (Austria) 
Faculty of Business, Economics and Computer Science, University of Vienna;  
Director of Mandl, Luethi & Partner 
 
Prof. Frieder Meyer-Krahmer (Germany) 
Director, Fraunhofer Institute for Systems and Innovation Research (ISI) 
 
Prof. Elzbieta H. Oleksy (Poland)  
Dean of the Faculty of International and Political Studies, University of Lodz;  
Founding Director of Women's Studies Centre, University of Lodz 
 
Prof. Alexandre Quintanilha (Portugal) 
Professor in Biophysics, University of Porto 
 
Prof. Nicoletta Stame (Italy) 
Professor of Sociology Università di Roma "La Sapienza"; President  
of the European Evaluation Society (EES) 
 
Dr. Rolf Tarrach (Spain) 
Professor of Theoretical Physics at the University of Barcelona - Dept. ECM;  
Former President of the Spanish Council for Scientific Research 
 
Prof. Françoise Thys-Clement (Belgium) 
Chairperson of the Erasme Hospital Council; Professor and  
Director of the Centre of Economics of Education at the ULB.
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EXECUTIVE SUMMARY OF THE EXTERNAL FIVE-YEAR ASSESSMENT
27 
 
 
 
 
 
 
 
 
The current Treaty of the European Union identifies two core strategic 
objectives for the European Research Framework Programmes: (i) 
strengthening the scientific and technological bases of industry to 
encourage its international competitiveness and (ii) supporting other policies 
of the European Union. 
 
This Report, the third Five-Year Assessment of the Research Framework 
Programmes (European Community, Euratom), reviews the implementation 
and achievements of the Framework Programmes over the period 1999-
2003. The recommendations cover the remainder of the Sixth Framework 
Programme, to 2006, and suggest improvements to the nature and 
direction of future Framework Programmes. In making these 
recommendations, the objective is to provide well-informed input to 
strengthen the quality, relevance and impact of current and future 
Framework Programmes. 
 
                                                 
27  The complete report “Five-Year Assessment of the European Union Research Framework Programmes  
    1999-2003” is available at the following address:  
http://europa.eu.int/comm/research/reports/2004/fya_en.html 
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The challenge 
 
 
 
 
During the period covered by this Report the European policy landscape has 
changed significantly as a result of the introduction of the Lisbon and 
Barcelona objectives and the establishment of the European Research Area 
(ERA). 
 
Moreover, the overall European economic and research landscape is in flux. 
Global knowledge-based competition is changing fundamentally the 
environment in which European research and industry operate. Europe and 
the rest of the industrialised world can no longer take their technological 
leadership for granted. Whilst Europe still maintains leadership in certain 
industrial areas, supported by a well-educated workforce, concern about the 
future arises from the rapid expansion of European industry research and 
technological development and demonstration (RTD) outside Europe and 
the inability to attract the best talent into Europe from around the world. 
The increasing availability of high-quality, industrially relevant knowledge, 
efficient innovation environments, and easier access to markets outside 
Europe are contributing to a gradual loss of European competitiveness. 
 
Europe is, increasingly, falling behind its main competitors.  Europe’s 
performance, in terms of growth, productivity and job creation is not 
sufficient to maintain prosperity in the future. These developments, and the 
challenges they raise, are reported in some detail in recent reports, such as 
those by Sapir (2003) and Kok (2004). The broad consensus is that 
research, education and innovation are at the heart of any response to 
these challenges. 
 
European universities and research institutions have traditionally been able 
to develop and maintain the European knowledge base. In many fields this 
is still the case. However, only a few European universities are recognised 
as global leaders. This is, at least in part, a result of insufficient resources 
combined with the fragmented nature of the European RTD landscape. 
European universities and institutes are yet to fully respond to global 
competition for knowledge and talent. 
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In a knowledge-based economy innovation depends critically on 
collaborative networks involving academic and business enterprise research. 
The conventional view of a linear process of academic-based knowledge 
creation subsequently picked up and exploited by industry has given way to 
a new practice of interactive innovation facilitated by public/private 
partnerships, knowledge sharing and mutual learning. 
 
Meanwhile, the new Member States are in the process of transition. They 
must, simultaneously, create an enterprise-friendly environment whilst 
building conditions for the knowledge-based economy.  Institutional reforms 
and the allocation of sufficient resource to knowledge creation and sharing 
are both necessary steps in building a sustainable economic future. The 
intelligent use of structural funds combined with other EU and national 
instruments could provide solutions to these challenges. 
 
The general public in Europe is becoming concerned about the social and 
economic impact of scientific and technological advances, as well as about 
how decisions relating to these developments are taken. In some areas the 
lack of public support is clearly apparent. For Europe to achieve the 
leadership in science and technology that is crucial for future prosperity, 
these concerns have to be addressed at both European and national levels. 
 
In order to reverse the trends, Europe – the EU and the Member States 
together – must take coordinated actions to meet four key challenges to: 
 
•   attract and reward the best talent 
 
•   create a high-potential environment for business and industrial  RTD 
 
•   mobilise resources for innovation and sustainable growth 
 
•   build trust in science and technology 
 
The Commission’s proposal to substantially increase the European research 
budget in the future is a welcome step in the right direction. This provides 
an opportunity to strengthen, significantly, the European knowledge base 
and European competitiveness. However, it can only succeed if this increase 
is accompanied by increases in the RTD budgets of the Member States. The 
signals are clear: the European Union as a whole must invest more in RTD 
to respond appropriately to these challenges. 
39
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Assessment Conclusions 
 
 
 
 
The Panel concludes that the EU Research Framework Programmes have 
played an important role in developing the European knowledge base over 
the period of the review (1999-2003). The Framework Programmes have 
corrected some of the deficiencies in the European RTD landscape and have 
contributed significantly to bridging the gap between RTD and innovation. 
The strong emphasis on information and communication technologies and 
on life sciences has, for example, been instrumental in strengthening 
European capabilities. There has been strong interest from industry, 
universities, and other research institutes. The Framework Programmes 
have played an important part in the generation and diffusion of new 
knowledge and the formation and reinforcement of inter-organizational 
networks, both amongst European players and including players in 
associated States. All reports seen by the Panel, whether at Community or 
Member State level, consistently emphasised the significant additionality 
and European added value for the Framework Programmes. 
 
Despite notable successes, however, the achievement of the Framework 
Programmes has been more modest in terms of direct contribution to 
innovations with the potential to deliver dominance in global markets.  
There has been much discussion of this apparent ‘weakness’.  However, 
evaluations and impact studies are generally conducted too early for major 
economic impacts to be evident. Moreover, the production of specific 
innovations has never been the core focus of the Framework Programme, 
which has been the strengthening of the European research system as a 
whole. Given the budgetary limitations of the Programme – less than five 
percent of the total government RTD expenditure in the EU area – we 
consider the achievements of the Framework Programme in this ‘structural’ 
role very important indeed. 
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Panel Recommendations on the Framework Programme 
 
 
 
 
Based on the review detailed in this Report, the Panel makes the following 
recommendations to strengthen the relevance and impact of the Framework 
Programme, and to improve user-friendliness: 
 
1.  The aspiration for European RTD must be better articulated 
and clearly reflected in the Framework Programme. The 
Framework Programme would benefit from a better focus at the 
overall priority level and reduced specificity at individual programme 
level. 
 
2.  The Framework Programme should primarily promote 
European leadership at a global level in science and 
technology.  This requires excellence in research, longer-term 
research agendas, and more emphasis on radical innovation and risk-
taking research in the projects supported by the Programme 
 
3.  The industrial orientation and participation in the 
Framework Programme must be enhanced.  This requires 
restoring industrial relevance and leadership in programmes aimed at 
innovation and competitiveness. In particular, high-tech SMEs should 
be able to find direct participation more attractive. 
 
 4.   A simple and robust definition of European Added Value is 
needed for the design and implementation of future 
Framework Programmes. 
 
5.  The administration of the Framework Programme should be 
streamlined and simplified.  The streamlining and simplification of 
the application procedure, management and financial control of the 
projects must be vigorously pursued. There is a need to improve 
procedures, including the establishment of permanent panels in some 
thematic priority areas or actions for the evaluation process 
throughout the duration of a Programme. 
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6.  The selection of instruments should be made more flexible to 
facilitate the specific characteristics of the funded RTD.  The 
new instruments should be maintained in the next Framework 
Programme, not least for stability. Research proposers should have 
the freedom to select the appropriate instruments.  
 
7.  Human resources and mobility programmes should be 
extended in scale and scope.  Links to national/regional 
programmes should be encouraged for greater leverage. Programme 
design must ensure that industry finds it attractive to participate. 
Stronger emphasis on mobility between the public and private 
sectors and from and to third countries is needed. 
 
8.  The Framework Programme must continue to address the 
issue of trust and legitimacy of science and technology in 
Europe.  Science and society issues must continue to be addressed 
in a separate programme whilst also being embedded in all other 
programmes. Action is needed both at EU and Member State level. 
 
9.  The Commission should launch a consultation with the main 
stakeholders in order to improve the IPR procedures within 
Framework Programmes.   However, the basic principles on IPR 
rules for the Framework Programme seem appropriate. 
 
10.  The assessment of the Framework Programme should be 
further developed systematically and should reflect the new 
understanding of the interactive nature of innovation.   
Assessment should also address the structural impact of the 
Framework Programme on the European economic and research 
landscape. 
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Future Perspectives – Framework Conditions 
 
 
 
 
The challenges for European research and innovation policy can only be 
addressed by a systemic approach reflecting the interactive nature of 
innovation and the complexity of the European innovation system. RTD 
policy should be coordinated with other socio-economic policies that affect 
the European innovation environment. These include competitiveness, 
intellectual property protection, competition, state aids, human resources, 
education, gender, and ethics. Demand-side policies, especially public 
procurement of RTD and innovative goods and regulation, also have a 
critical role to play in promoting innovation and the emergence of lead 
markets. We would like to see the Commission (i) address more clearly the 
contribution of the Framework Programmes to the broader EU policy 
formulation process; (ii) examine ways to enhance pull-through of 
innovative technologies through demand-side actions; and (iii) intensify 
efforts together with Member States to train more researchers and to retain 
them by making research careers more attractive. 
 
We strongly advocate the swift implementation of the European patent with 
the requirement of a single language. The patentability of computer 
implemented inventions and of genetically modified organisms must be 
swiftly resolved. Fast and appropriate IP protection is an essential support 
for innovation and investment in RTD. 
 
The Community State Aids rules are under revision. RTD networks, involving 
companies of all sizes with academia, and the new understanding of the 
interactive nature of innovation, challenge the traditional funding rules. 
Those limiting public funding to pre-competitive RTD and defining the level 
of support depending on the recipient firm should be reviewed. Europe’s 
development should not be inhibited by the application of stricter rules than 
those of its main competitors. 
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Finally, based on the evidence reviewed, the Panel offers a few 
recommendations on future EU research policy: 
 
 
I.    The ERA process must continue.  The coherence between national 
science and innovation policies and the Framework Programmes must 
increase. The Framework Programme should cover high European 
value RTD activities, with tailoring for local effectiveness and take-up 
occurring at national and regional levels. We endorse the actions in the 
Commission’s communication on the future EU Research Policy. The 
actions must be appropriately designed to develop high-quality, 
internationally competitive research environments in Europe. They 
should provide Europe with a policy response to the key challenges 
identified above. 
 
II.   Europe must strive for the best integration of the New 
Member States.  Inclusion in all EU policies and instruments is a 
prerequisite for effectively tapping the significant human and economic 
potential of these countries to build a more competitive and cohesive 
Europe, enjoying sustained development. The Framework Programmes 
should help accelerate the process of integration. 
 
III.    We support the establishment of a European Research 
Council. The Council needs sufficient resources to make a difference 
to the European science base.  It must promote excellence in science, 
be cost efficient and encourage the development of world-class 
research environments. Scientific fields with potential for long-term 
impact on competitiveness and innovation should also be strongly 
supported. 
 
IV.   We support the idea of establishing a limited number of 
‘technology platforms’, with the objective of establishing 
European leadership in key emerging technologies, thereby 
increasing private investment in RTD.  These large collaborative 
programmes should be industry-driven, with public/private 
partnerships for both funding and execution. They should involve 
academic institutions, large and small companies and, often, 
participants from outside Europe. Excellent management of pooled 
resources, from Framework Programme, national sources and industry 
will be needed to make an impact. 
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In the last semester of 2004, a high level panel chaired by Dr Erkki Ormala, Vice President,
Technology Policy, Nokia Corporation and 12 other leading European figures from research
policy, management and evaluation, carried out a clear and authoritative overview and
assessment of the implementation and achievements of Community research activities for
1999-2003. The analysis, conclusions and recommendations provided by the high level
experts are very warmly welcomed and endorsed by the Commission. 
The experts made a positive assessment of the implementation, results and added value of
the Research Framework Programmes, notably in terms of contribution to the development
of Europe’s innovation and knowledge society. However, they also emphasised the need for a
strengthened Framework Programme in response to some major challenges identified by the
Panel. A series of recommendations for both current and future programmes were proposed
by the Panel to help face these challenges.
This brochure contains the full response from the Commission and its Services to the
assessment, that is the Commission’s communication to the other Institutions, more detailed
comments from the Commission Services, as well as the executive summary of the high level
Panel’s report. 
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